
S O L U T I A EPA Region 5 Records Ctr.

• 230168

January 21st, 2005

Mr. Nabil S. Fayoumi
U. S. EPA - Region 5
77 West Jackson Boulevard (SR-6J)
Chicago, Illinois 60604-3590

RE: DNAPL Report for Sauget Area 1

Dear Nabil:

Attached are three copies of the Sauget Area 1 DNAPL Report.

Please give me a call after you have had a chance to review this document, so that we
can schedule the planned meeting with Illinois EPA and CH2M Hill in order to
discuss this report.

Any questions please call.

Sincerely

Steven D. Smith

C: Distribution List Attached



DISTRIBUTION LIST

Nabil Fayoumi - 3 copies
U.S. Environmental Protection Agency
Superftind Division
77 West Jackson Blvd. (SR-6J)
Chicago, IL 60604
312-886-6840

Bardo, Ken - 1 copy
U.S. EPA Region V
RCRA Division
77 West Jackson Blvd
Chicago, IL 60604
312-886-7566

Sandra Bron - 2 copies
IEPA Bureau of Land/FSRS
1021 North Grand Avenue East
Springfield, IL 62706
217-785-3258

Walter Weinig
Laramide Environmental
2175 Cody St.
Lakewood, CO 80215
303274-3519

Mike Coffey - 1 copy
U.S. Fish & Wildlife Service
4469 48th Avenue Court
Rock Island, IL 61201
309-793-5800

Chris English - 2 copies
CH2M HILL
727 North First Street
Suite 400
St. Louis, MO 63102
314-421-0313

Richard Ricci - 1 copy
Lowenstein Sandier PC
65 Livingston Avenue
Roseland, NJ 07068-1791
973-597-2462

Bill Stone - 1 copy
Environ
214 Carnegie Center
Princeton, NJ 08540-6284
609-243-9813

Steven P. Schmidt - 2 copies
Superfund Consultant - Major Projects
Exxon Mobil Corporation
2401 Brooklawn Dr.
c/o NPC Services, Inc.
Baton Rouge, LA 70807
225-778-6224

Joseph M. Grana - 1 copy
Cerro Flow Products.
P.O. Box 66800
St. Louis, MO 63166-6800
618-337-6000x207

Linda Tape - 1 copy
Husch, Eppenberger
190 Carondelet Plaza, Suite 600
St. Louis, MO 63105-3441
314-480-1839

Richard Williams - 3 copies
Solatia Inc.
500 Monsanto Avenue
Sauget, IL 62206-1198
618-482-6340

Bruce Yare - 1 copy
Manager, Remediation Technology
Solutia Inc.
575 Maryville Centre Drive
St. Louis, MO 63141
314-674-6370

Steven Smith - 2 Copies
Solutia Inc.
575 Maryville Centre Drive
St. Louis, MO 63166
314-674-7240

Glen Kurowski - 1 copy
Monsanto Company
800 North Lindbergh Avenue
St. Louis, MO 63167
314-694-6355



G-2876

RESULTS OF DNAPL CHARACTERIZATION
AND REMEDIATION STUDY

Sauget Area 1 Sites
Sauget and Cahokia, Illinois

January 21, 2005

Groundwater Services, Inc.
2211 Norfolk, Suite 1000

GROUNDWATER Houston, Texas 77098-4054
SERVICES. INC.

(713)522-6300



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L
Sauget and Cahokia, Illinois TABLE OF CONTENTS

EXECUTIVE SUMMARY .................................................................................................. 1

1.0 INTRODUCTION ....................................................................................................... 7

2.0 INITIAL CONCEPTUAL SITE MODEL ...................................................................... 9

2.1 Conceptual Site Model Presented in the DNAPL Work Plan ........................... 9
2.2 Additional Information Regarding Conditions at Sauget Area 1 ...................... 10

3.0 DESCRIPTION OF DNAPL CHARACTERIZATION ACTIVITIES ............................. 12

3.1 NAPL Surveys and NAPL Recovery Tests ..................................................... 12
3.2 Seismic Reflection Survey and Selection of Drilling Locations ........................ 13
3.3 Procedures for Drilling, Soil Sampling, and Laboratory Analysis .................... 16
3.4 Installation and Development of Piezometers ................................................. 17
3.5 Data Validation ............................................................................................... 18

4.0 RESULTS OF DNAPL CHARACTERIZATION STUDY ............................................ 19

4.1 Results of NAPL Survey and Recovery Tests, May 2004 ............................... 19
4.2 Results of NAPL Survey and Recovery Tests, October 2004 ......................... 20
4.3 Physical Properties and Chemical Composition of NAPL Samples ................. 21
4.4 Bedrock Topography ...................................................................................... 22
4.5 Soil Sampling and Testing Results ................................................................. 22
4.6 Determination of Volume of Fill Materials and Aquifer Matrix with DNAPL ...... 23

5.0 DNAPL TREATABILITY TESTS AND REVIEW OF DNAPL
SOURCE DEPLETION ALTERNATIVES ............................................................. 26

5.1 Surfactant-Enhanced Solubilization ................................................................ 26
5.2 Thermal Treatment ......................................................................................... 28
5.3 Chemical Oxidation ........................................................................................ 30
5.4 Dissolution ..................................................................................................... 32
5.5 Results of Source Depletion Technology Evaluations ..................................... 33

6.0 REVISED CONCEPTUAL SITE MODEL ................................................................... 34

7.0 REMEDIAL ALTERNATIVES EVALUATION ............................................................ 36

7.1 Combined Alternatives from June 2001 EE/CA and RI/FS Report .................. 36
7.2 Update of Combined Alternatives ................................................................... 41
7.3 Evaluation of Updated Combined Alternatives ................................................ 43

8.0 REFERENCES .......................................................................................................... 47

January 21,2005 Page 1 of 2



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H. I, and L
Saugrt and Canokia, Binois TABLE OF CONTENTS

FIGURES

Figure 1 Site Location Map
Figure 2 Conceptual Site Model from DNAPL Work Plan
Figure 3 Revised Conceptual Site Model - Plan
Figure 4 Revised Conceptual Site Model - Section
Figure 5 Results of NAPL Survey in May 2004
Figure 6 Results of NAPL Survey in October 2004
Figure 7 Topographic Map of Bedrock Surface
Figure 8 North-South Stratigraphic Cross Section of Sites I and G
Figure 9 East-West Stratigraphic Cross Section of Sites G and H
Figure 10 East-West Stratigraphic Cross Section of Site I
Figure 11 Maximum Total VOCs in Aquifer Matrix
Figure 12 Vertical Distribution of Total VOCs in Aquifer Matrix
Figure 13 Vertical Distribution of Chlorobenzene in Aquifer Matrix
Figure 14 Maximum Total SVOCs in Aquifer Matrix
Figure 15 Vertical Distribution of Total SVOCs in Aquifer Matrix
Figure 16 Vertical Distribution of 1,4-Dichlorobenzene in Aquifer Matrix
Figure 17 Vertical Distribution of 1,2,4-Trichtorobenzene in Aquifer Matrix
Figure 18 Remedial Volume - Rll and Shallow Hydrogedogic Unit
Figure 19 Remedial Volume - Middle Hydrogedogic Unit
Figure 20 Remedial Volume - Deep Hydrogeologic Unit

TABLES

Table 1 NAPL Survey Data - May 2004
Table 2 NAPL Survey Data - October 2004
Table 3 Results of Soil Core Inspection and Testing

APPENDICES

Appendix A Evaluation of Historical NAPL Survey Data on Table 4-Oc
Appendn B Selected Historical Groundwater Analytical Data for Sauget Area 1
Appendix C Laboratory Test Results for Oil Samples from Wells EE-11 and BR-I and

Groundwater Sample from Well BR-G
Appendix D Tabulated Soil Analytical Results from Severn Trent Laboratories
Appendix E Core Testing Results from PTS Laboratories
Appendix F Boring Logs and As-Built Diagrams for A1-1 through A1-18
Appendix G Treatability Test Data Report
Appendix H Time to Clean Estimates
Appendix I Data Validation Report

January 21. 2005 Page 2 of 2



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L
Sauget and Cahokia, Illinois

EXECUTIVE SUMMARY

Background Information

Environmental investigations were conducted at Sauget Area 1 in 1999-2000, as required by an
Administrative Order of Consent (AOC) dated January 21, 1999. Investigation results and
evaluation of remedial alternatives were presented in the Engineering Evaluation/Cost Analysis
and Remedial Investigation/Feasibility Study (EE/CA and RI/FS), which was submitted to
USEPA in March 2001 and revised in June 2001.

In a letter dated January 9, 2003, USEPA required that a DNAPL characterization and
remediation study be conducted at Sauget Area 1. The January 9, 2003 letter stated that the
DNAPL study should focus on:

- "The characterization and distribution of DNAPL within the middle and deep
hydrogeologic units, the assessment of DNAPL migration under current and future site
conditions, and the risk of uncontrolled DNAPL mobilization.

- The extent and properties of DNAPL (e.g. density, viscosity, and interfacial tension); as
well as the timing of the DNAPL release; topography, property, and heterogeneity of
geologic units on which the DNAPL may accumulate; the existence of ongoing DNAPL
releases; and transport characteristics of the bedrock.

The evaluation of the DNAPL remedial options and the evaluation of the benefits and
costs associated with source removal technologies (thermal technologies such as steam
injection and chemically-enhanced extraction such as the use of surfactants or co-
solvents)."

The Sauget Area 1 DNAPL characterization and remediation study was conducted during the
period May to December 2004, in accordance with the Work Plan dated April 1, 2004. The
Work Plan included a Conceptual Site Model that guided the data collection process during the
DNAPL characterization study.

Site investigation activities included the following: i) a NAPL survey and NAPL recovery tests in
May 2004; ii) a 3-D seismic reflection survey to map the topography of the bedrock surface; iii)
soil sampling and piezometer installation at 18 locations; iv) a NAPL survey and NAPL recovery
tests in October 2004; v) bench-scale DNAPL treatability tests and review of DNAPL source
depletion alternatives; and vi) an updated evaluation of remedial alternatives for Sauget Area 1.

Key Findings of DNAPL Characterization Study

Results of NAPL Surveys and Recovery Tests: During the May 2004 NAPL survey of 57
previously existing wells and piezometers (see Figure 5), an accumulation of LNAPL was found
at one shallow well (EE-11), and some evidence of DNAPL was observed at two bedrock wells
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(BR-G and BR-I). A sample of LNAPL was recovered from EE-11 and submitted for laboratory
testing. No DNAPL was recovered during the recovery tests conducted at BR-G and BR-I.
Results of the May 2004 NAPL survey, along with other information presented in Appendix A,
confirmed the absence of widespread pooled DNAPL in wells and piezometers screened in the
shallow and middle hydrogeologic units of the alluvial aquifer.

The October 2004 NAPL survey (see Figure 6) included 18 newly installed piezometers and four
previously existing wells (EE-11, BR-G, BR-H, and BR-I). Some evidence of LNAPL was
observed at EE-11, and some evidence of DNAPL was observed at BR-G and A1-8. An
accumulation of apparently pooled DNAPL was found at bedrock well BR-I, and a sample of
DNAPL recovered from BR-I was submitted for laboratory testing. No LNAPL was recovered
from EE-11. and no DNAPL was recovered from BR-G. Results of the two survey events
showed that pooled NAPL is not widespread throughout Sauget Area 1 and that with the
exception of two apparently isolated areas (EE-11 with LNAPL and BR-I with DNAPL), NAPL is
not recoverable by conventional pumping.

Based on results of the NAPL surveys and recovery tests conducted in May and October 2004,
pooled DNAPL at BR-I can be recovered by pumping, albeit at a low rate. Pumping of pooled
DNAPL is not feasible at BR-G or A1-8, and further recovery of LNAPL from EE-11 is not
feasible.

Bedrock Topography: An interpreted topographic map of the bedrock surface underlying the
afluvial aquifer was generated based on i) results of the 3-D seismic reflection survey; ii)
bedrock depth information from three previously existing wells; and iii) bedrock depth
information from the first ten bedrock piezometers installed in September-October 2004. An
interpreted map of the bedrock surface (see Figure 7) was used to locate topographic lows in
the bedrock surface where pooled DNAPL could potentially accumulate. Three cross sections
(Figures 8. 9. and 10) were prepared to illustrate the stratigraphy underlying Sauget Area 1.

Soil Sampling and Testing Results: Soil sampling and piezometer installation were conducted
at a total of 18 locations. As called for in the Work Plan, the drill sites included: i) locations
within the boundaries of the fill areas for Sites G, H, I, and L; ii) locations for investigation of
possible topographic lows, based on results of the seismic reflection survey; and iii) locations
outside the boundaries of the fill areas. A total of seven of the 18 piezometers were installed at
predicted topographic lows in the bedrock surface, based on results of the seismic reflection
survey.

A variety of data was collected to evaluate the possible extent of NAPL within the fill materials
and aquifer matrix. The data collection methods included: i) observations and testing of soil
cores in the field; ii) laboratory testing of soil samples for VOCs, SVOCs, and TOC; and iii)
laboratory testing of undisturbed cores for pore fluid saturations. NAPL mobility, and physical
properties. Based on visual observations of NAPL presence in soil cores or a positive indicator
from a Sudan IV vial test kit, there was evidence for the possible presence of NAPL in one or
more sampling intervals from 12 of the 18 soil borings (see Table 3).
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Determination of the Volume of Fill Materials and Aquifer Matrix Containing DNAPL: The
method that was found to be most suitable for estimating the volume of fill materials and aquifer
matrix containing DNAPL (the "DNAPL Volume") was to use a combination of field indicators of
NAPL presence in the cores and laboratory data for total VOCs and total SVOCs. The total
DNAPL Volume was 1.7 million cubic yards within a total area of approximately 15 acres.

DNAPL Treatabilty Tests and Review of Source Depletion Alternatives

Three source depletion technologies (surfactant-enhanced solubilization, thermal treatment, and
chemical oxidation) were evaluated as part of the Sauget Area 1 DNAPL characterization and
remediation study. Treatability tests were developed and conducted as part of this evaluation.
The evaluation of each of these technologies was presented in terms of performance, cost, and
engineering considerations. In addition to these evaluations, a comprehensive dissolution test
was conducted at the bench-scale to provide data on mass flux and time required to deplete the
source.

Results of the surfactant treatability test that was conducted using the DNAPL sample from well
BR-I indicated that no consistent enhancement in solubilization was noted for any of the
compounds of interest. This result suggests that surfactant-enhanced solubilization is not an
appropriate technology selection for Sauget Area 1. It is expected that chemical oxidation
would not be an effective source depletion technology at Sauget Area 1. This finding is based
on i) results of a chemical oxidation treatability test conducted at the nearby Solutia Inc. W.G.

"̂•̂  Krummrich Plant, which has a DNAPL generally similar to that at Sauget Area 1; and ii) concern
that continued treatment may be necessary to prevent rebound of COC concentrations after
treatment.

Thermal treatment using a combination of Dynamic Underground Stripping and Hydrous
Pyrolosis Oxidation (DUS/HPO), which does not require dewatering of the saturated zone, could
result in significant (but not complete) DNAPL recovery at Sauget Area 1. There would be
significant technical challenges to applying this technology. Use of the DUS/HPO technology
would require generation of large volumes of steam to heat the aquifer, a series of extraction
wells for recovery of volatilized constituents, and a series of wells for hydraulic control and for
recovery of constituent mass, as free phase DNAPL and in the aqueous phase. In addition,
there are three significant site-specific technical challenges to applying this technology at
Sauget Area 1:

1) The size of the Sauget Area 1 application area would be large;

2) Using the DUS/HPO technology, a significant mass of contaminants could be mobilized
as free product. At Sauget Area 1, there is a single -100 thick saturated zone.
Mobilizing large volumes of DNAPL through this thick treatment zone could be very
difficult to control without risk of lateral DNAPL migration.
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3) The transmissiviues of the middle and deep water-bearing units at Sauget Area 1 are
relatively high, potentially increasing the cost and difficulty of the required hydraulic
control component of the thermal treatment system.

In spite of these issues, thermal treatment was carried forward in the remedial alternatives
evaluation because this technology has potential for greater DNAPL mass removal compared to
surfactant-enhanced sotubilizabon or chemical oxidation.

Remedial Alternatives Evaluation

The EE/CA and RI/FS report that was submitted to USEPA on June 8. 2001 presented and
evaluated four arrays of combined alternatives that were designed to satisfy the remedial action
objectives for Sauget Area 1. In the EE/CA and RI/FS report the arrays were evaluated for
effectiveness, imptementabilrty, and cost

As outlined below, the four arrays of combined remedial alternatives have been revised based
on additional information, including: i) results of the Sauget Area 1 DNAPL characterization and
remediation study; ii) the presence of the recently completed Sauget Area 2 Interim
Groundwater Remedy located downgradient of Sauget Area 1, and the USEPA's conceptual
agreement to consider groundwater as a regional issue; and iii) evidence for biodegradation of
groundwater constituents at Sauget Area 1.

The following table compares the Combined Alternatives presented in the EE/CA and RI/FS
report with the revised Combined Alternatives that are currently proposed.

Alternative Remedy Components in the June 2001
EE/CA and RVFS Report

Revised Remedy Components
(January 2005)

Combined
Alternative
No. 1

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H. I)
Low permeability cover (Sites G, H, I, L)
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G. H, I. and L

Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G, H, I, L)
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS

Combined
Alternative
No. 2

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H. I)
Low permeability cover (Sites G. H. I, L)
Boundary teacnate control (Sites G. H. I. L)
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G. H. I. and L

Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G. H, I. L)
Boundary teacnate control (Sites G. H. I. L)
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS
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Alternative Remedy Components in the June 2001
EE/CA and RI/FS Report

Revised Remedy Components
(January 2005)

Combined
Alternative
No. 3

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H, I)
Low permeability cover (Sites G, H, I, L)
Interior leachate recovery (Sites G, H, I, L)
Source excavation of 50% of unsaturated

waste volume (264,877 yd.3)
Utility relocation
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G, H, I, and L

Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G, H, I, L)
Interior leachate recovery (Sites G, H, I, L)
Source excavation of 50% of unsaturated

waste volume (264,877 yd.3)
Utility relocation
Abandonment of existing non-potable

residential wells
Hydraulic containent downgradient of Sites

G, H, I, and L
Sauget Area 2 GMCS

Combined
Alternative
No. 4

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H, I)
Low permeability cover (Sites G, H, I, L)
Interior leachate recovery (Sites G, H, I, L)
Utility relocation
Abandonment of existing non-potable

residential wells
Plume removal and treatment

Institutional controls
Groundwater monitoring with MNA
In-situ DNAPL treatment (Sites G, H, I)
Low permeability cover (Sites G, H, I, L)
Utility relocation
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS

Many of the proposed remedy components are identical to the remedy components presented
in the June 2001 EE/CA and RI/FS report. However, two of the remedy components from the
EE/CA and RI/FS report have been revised (monitored natural attenuation and DNAPL
recovery). There are also two new remedy components (DNAPL source treatment and the
Sauget Area 2 Groundwater Migration Control System).

Evaluation of Updated Combined Alternatives

The combined alternatives were evaluated for benefits, engineering considerations, and cost.

Benefits: All four of the Combined Alternatives are protective of human health and the
environment, satisfy the remedial action objectives, and satisfy ARARs. Combined Alternative
No. 2 is only marginally more effective than Combined Alternative No. 1 to the extent that
leachate control reduces potential future groundwater impact due to leachate migration,
although large volumes of source materials are located in the saturated zone that would not be
captured by the leachate control system. Combined Alternatives No. 3 and 4 are not
considered significantly more effective than Combined Alternative No. 2 and carry with them
appreciably higher cost and greater implementation complexity as well as greater uncertainty.
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ition and Remediation Study

Alternative 3 would result in long-term restoration of downgradient groundwater as a hydraulic
control system would be installed and operated indefinitely. However, this water is not being
used by any person, company, or municipality. Due to the availability of surface water and the
municipal ordinance prohibiting use of groundwater, it is considered unlikely that this
groundwater would be utilized.

Time-to-clean estimates were developed for each alternative to show expected relative
differences between different alternatives (see table below).

Engineering Considerations: All four of the Combined Alternatives can be implemented with
conventional materials and equipment Combined Alternatives No. 1 and 2 can be implemented
with minimal risk to the surrounding population. Combined Alternative No. 3 introduces a
greater risk to the surrounding population and the construction workers involved in the removal
action. Combined Alternative No. 4 would be one of the largest, most expensive, and most
technically challenging DNAPL treatment projects ever attempted.

Cost For planning purposes, a cost of $150 million was applied for in-situ DNAPL treatment
using thermal treatment technology, based on the anticipated range of potential costs for
applying this technology to remove DNAPL at Sauget Area 1. Costs for the other remedy
elements in the combined alternative arrays were taken directly from the present value costs
listed in the June 2001 EE/CA and RI/FS report. As shown below, total estimated costs for the
four revised Combined Alternatives range from $10.5 million to $162 million.

Revised Alternative Arrays and
Key Technology
Combined Alternative No. 1
(MNA)

Combined Alternative No. 2
(MNA. hydraulic control of fill)

Combined Alternative No. 3
(Removal of 50% of waste, hydraulic
control of middle and deep units)

Combined Alternative No. 4
(in-situ DNAPL treatment resulting in
96% removal of DNAPL mass)

Time to Clean Estimate
(Fill/ Shallow Hydrogeologfc

Unit)
500 to 2000 years

500 to 2000 years

41 5 to 1660 years

105 to 420 years

Total Estimated
Cost

$10.5 million

$18.1 million

$56.6 million

$162 million
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1.0 INTRODUCTION

Engineering Evaluation/Cost Analysis and Remedial Investigation/Feasibility Study: On
January 21, 1999, an Administrative Order by Consent (AOC) was entered into regarding
environmental actions to be completed at Sauget Area 1 in Sauget and Cahokia, Illinois.
Sauget Area 1 includes five fill areas near Dead Creek known as Sites G, H, I, L, and N.
Sauget Area 1 also includes five segments of Dead Creek identified as Creek Segments B
through F and one former borrow pit (Site M). The locations of these areas are shown on
Figure 1 .

One of the requirements of the AOC for Sauget Area 1 was to prepare and implement an
Engineering Evaluation/Cost Analysis (EE/CA) to address soil, sediment, leachate, surface
water, and air. The AOC also required a focused Remedial Investigation/Feasibility Study
(RI/FS) to address groundwater. A Support Sampling Plan was approved by USEPA on
September 9, 1999 for implementation of the actions required by the AOC and to provide the
data needed for completion of both the EE/CA and the RI/FS.

From September 1999 to April 2000, sampling and testing activities were conducted to
investigate impacts to environmental media resulting from disposal/deposition of materials in
Sauget Area 1 and to assess the associated risk to human health and the environment. A draft
EE/CA and RI/FS report was submitted to USEPA on March 9, 2001. In response to Agency
comments, a revised EE/CA and RI/FS report was submitted on June 8, 2001.

The EE/CA and RI/FS report (Roux Associates, June 2001) included the following: extensive
background information about Sauget Area 1; site investigation procedures and results; a
description of the source, nature and extent of contamination; and evaluation of remedial
alternatives for the fill areas and for affected groundwater. The report briefly discussed draft
versions of a baseline human health risk assessment and baseline ecological risk assessment
that were submitted to USEPA in January 2001.

Removal of Sediments and Underlying Soils from Dead Creek: On May 31, 2000, USEPA
issued a Unilateral Administrative Order (UAO) requiring the removal of sediments from Creek
Segments B, C, D, and E, and from Site M. The UAO was amended in 2001 to include a
portion of Creek Segment F and a basin area located at a lift station. The sediment removal
action and post-removal sampling were conducted as required by the UAO. The removed
sediments were placed in an on-site containment cell located on Judith Lane. Currently the on-
site containment cell holds approximately 46,000 cubic yards of excavated sediments.

DNAPL Investigation: In a letter dated January 9, 2003, USEPA required a separate DNAPL
characterization and remediation study for Sauget Area 1. USEPA had determined that this
additional work was necessary to accomplish the objectives of the EE/CA and RI/FS report. The
January 9, 2003 letter, which included an attachment with USEPA's comments and
recommendations regarding the DNAPL study, stated that the DNAPL study should focus on:
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- The characterization and distribution of DNAPL within the middle and deep
hydrogeologic units, the assessment of DNAPL migration under current and future site
conditions, and the risk of uncontrolled DNAPL mobilization.

- The extent and properties of DNAPL (e.g. density, viscosity, and interfacial tension); as
well as the timing of the DNAPL release; topography, property, and heterogeneity of
geologic units on which the DNAPL may accumulate; the existence of ongoing DNAPL
releases; and transport characteristics of the bedrock.

The evaluation of the DNAPL remedial options and the evaluation of the benefits and
costs associated with source removal technologies (thermal technologies such as steam
injection and chemically-enhanced extraction such as the use of surfactants or co-
solvents).'

A draft Work Plan for the DNAPL study was submitted to USEPA on February 28, 2003.
Revised versions of the DNAPL Work Plan were submitted on May 13. 2003. and August 14.
2003. in response to comments from USEPA, Additional comments were received in October
and November 2003. USEPA conditionally approved the DNAPL Work Plan at a meeting on
December 16. 2003. The final DNAPL Work Plan was submitted on April 19, 2004.

The Work Plan focused on Sites G. H. I, and L. and included the following tasks:

• Task 1 - Project Startup, Review of Existing Data, and Contractor Scheduling.
• Task 2 - NAPL Survey and Recovery Tests at Existing Wells.
• Task 3 - Geophysical Survey to Map Topography of Bedrock Surface.
• Task 4 - Soil Sampling and Installation of Piezometers.
• Task 5 - NAPL Recovery Tests and Analysis of NAPL Samples.
• Task 6 - Bench-Scale Treatabflity Tests.
• Task 7 - Review of DNAPL Source Depletion Alternatives.
• Task 8 - Remedial Alternatives Evaluation.
• Task 9 - Project Report.

The Sauget Area 1 DNAPL study was conducted during the period May to December 2004.
This report is submitted to fulfill the requirements of the January 9, 2003 letter from USEPA.

Section 2.0 of this report provides the conceptual site model used to guide the data collection
process during the DNAPL characterization study. Section 3.0 describes DNAPL
characterization activities, and Section 4.0 outlines results of the DNAPL characterization study.
Section 5.0 describes results of calculations and bench-scale treatability tests used to assess
applicability and potential effectiveness of thermal, surfactant-based, and chemical oxidation
technologies for addressing DNAPL impacts at Sauget Area 1. Section 6.0 presents a revised
conceptual site model that incorporates the findings of the DNAPL characterization and
remediation study. Section 7.0 provides an updated evaluation of remedial alternatives for
Sauget Area 1.
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2.0 INITIAL CONCEPTUAL SITE MODEL

2.1 Conceptual Site Model Presented in the DNAPL Work Plan

The Sauget Area 1 DNAPL Work Plan included a Conceptual Site Model that guided the data
collection process during the DNAPL characterization study. The Conceptual Site Model was
described in the Work Plan as follows:

DNAPL Distribution - An objective evaluation of existing data indicates that:

• Pooled DNAPL is or may be present in Sites G, H, I and/or L;
• DNAPL is or may be present as small, discreet blobs and/or ganglia in the unsaturated

zone;
• DNAPL is or may be present as small, discreet blobs and/or ganglia in the saturated zone;
• Dissolved DNAPL is or may be present in the aquifer beneath and downgradient of Sites G,

H, I and/or L; and
• Pooled DNAPL is or may be present at the alluvial aquifer/bedrock interface beneath or

downslope of Sites G, H, I and/or L.

Sites G, H, I and L cover an area of 27.55 acres broken down as follows: Site G - 4.33 Acres,
Site H - 5.22 Acres, Site I - 16.88 Acres and Site L - 1.12 Acres. With depth to bedrock of
somewhere between 100 and 120 feet at these former disposal areas, the potential volume of
DNAPL-containing waste and soil is unknown but could be as much as approximately 4.4 million
cubic yards (i.e., 1.0 million cubic yards of waste and 3.4 million cubic yards of underlying
aquifer materials). A drawing was included in the DNAPL Work Plan to show the known or
suspected vertical distribution of DNAPL within and beneath the Sauget Area 1 source areas
(see Figure 2).

Human Health and Environmental Protection - Groundwater usage in the Villages of Sauget
and Cahokia is prohibited by ordinance. There is no evidence that anyone in Sauget or Cahokia
receives drinking water from the groundwater. In fact, the nearest public source of drinking
water is from an intake of the Mississippi River far downstream of the impacted sites.
Consequently, there is no immediate threat to public health due to the presence of DNAPL
associated with Sites G, H, I, and L. There is a potential for harm if workers were exposed to
DNAPL in the course of intrusive work during construction activities. However, this potential
exposure can be controlled by implementing institutional controls and local ordinances
prescribing the circumstances under which intrusive activities can be performed.

The only other potential for impact from the presence of DNAPL is the dissolution of the DNAPL
from the aquifer matrix beneath and adjacent to these disposal sites. Plume migration
projections performed as part of the Sauget Area 1 Engineering Evaluation/Cost Analysis and
Remedial Investigation/Feasibility Study (i.e., the EE/CA and RI/FS Report) indicate that mobile
constituents from Site I could reach the Mississippi River, which is 5500 feet from Site I.
Results from particle-track modeling indicate that, with the exception of groundwater from the
very northern portion of Site I, impacted groundwater migrating from Sites G, H, I and L, Dead
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Creek Segment B north of Site M. Sauget Area 2. and other Sauget facilities will be captured by
the Sauget Area 2 Interim Groundwater Remedy, which has recently been completed (see
Figure 3). The Sauget Area 2 Interim Groundwater Remedy will abate surface water impacts
resulting from groundwater discharge to surface water downgradient of Sauget Area 2 Sites O,
Q (Dog Leg). R and S; Sauget Area 1 Sites G, H, I and L; Dead Creek Segment B north of Site
M. the W.G. Krummrich plant and other industries in the Sauget area.

ARARs - Dissolution of DNAPL trapped in the aquifer matrix results in exceedances of Illinois
Class I Groundwater Standards. Time to dean estimates made as part of the Sauget Area 1
EE/CA and Rl/FS Report (see Section 3.0 of the Work Plan, 'Previous Source Evaluation
Study*) indicate that Illinois Class I groundwater standards would be achieved in 488 years with
no action and in 441 years with aggressive pumping at a flow rate of 1500 gpm. Planning-level
calculations by GSI suggest that a DNAPL mass removal of 99.97% could be needed to achieve
ARARs within 5 years and a mass removal of 99.96% could be needed to achieve ARARs in 30
years. Key assumptions for these calculations are i) an assumed starting source mass of
410.000 kg of DNAPL; and ii) changes in COC concentrations in groundwater are directly
proportional to changes in DNAPL mass in the aquifer matrix. Based on GSI's experience,
DNAPL mass removal rates of 99.96% or 99.97% are not considered achievable.

Basis for Investigation - Based on this Conceptual Site Model, the DNAPL Characterization
and Remediation Study was focused on collecting the information needed for i) estimation of the
volume of DNAPL-affected material; ii) assessment of the ability to remove DNAPL from the
aquifer matrix by treatment; iii) estimation of the removal efficiencies of various treatment
technologies; and iv) determination of the presence of pooled DNAPL These data were used to
determine if aggressive source treatment will make any meaningful difference in the time
required to achieve ARARs and. if so, the cost of such treatment.

2.2 Additional Information Regarding Conditions at Sauget Area 1

Information from Corrective Measures Study for W.G. Krummrich Facility: The Solatia Inc.
W.G. Krummrich Facility is located immediately north of the Sauget Area 1 Sites. The
Corrective Measures Study (CMS) for the W.G. Krummrich Facility (Solutia Inc., August 27,
2004) included a Conceptual Site Model. The figures from the CMS that illustrate the
Krummrich Conceptual Site Model provide a useful regional view of conditions in Sauget and
Cahokia. and these figures have therefore been modified for the Sauget Area 1 DNAPL report
(see Figures 3 and 4). Additional groundwater flow modeling is planned for the near future to
better define groundwater flow conditions and the capture zone for the Sauget Area 2 Interim
Groundwater Remedy.

Evaluation of DNAPL Thickness Data Presented on Table 4-Oc: Table 4-Oc listed reported
DNAPL thickness measurements in wells and piezometer at Sauget Area 1. Table 4-Oc was
prepared in 2001 by the U.S. Army Corps of Engineers based on their tabulation of field notes
from a well survey that was conducted by a Solutia contractor on September 28-30, 1999. In
response to agency comments on the draft Sauget Area 1 DNAPL Work Plan, the data listed on
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Table 4-Oc were incorporated into the Work Plan, and the scope of the Work Plan was refined
based on the inferred presence of widespread pooled DNAPL at Sauget Area 1.

A technical memorandum with an evaluation of the data listed on Table 4-Oc was submitted to
USEPA for review in conjunction with the "Summary Report with Proposed Locations for Soil
Borings/Piezometers" dated August 13, 2004. On September 16, 2004, USEPA issued a letter
that included comments on the memorandum. The memorandum has been revised to
incorporate the USEPA comments and is included as Appendix A of this report. The key finding
of the revised technical memorandum is as follows:

"Based on review of all available information, it is our opinion that the only reliable data
in the September 1999 field notes regarding NAPL occurrence is the visual observation
of free product (now known to be LNAPL) at well EE-11. We believe that pooled DNAPL
was not widely present during September 1999 within the wells and piezometers
screened in the shallow and middle hydrogeologic units of the alluvial aquifer."

It should be noted that all of the wells and piezometers listed on Table 4-Oc are screened in the
shallow and middle hydrogeologic units of the alluvial aquifer.

Evaluation of Groundwater Analytical Data: Groundwater analytical data can be a useful
indicator of possible DNAPL occurrence. In the Summary Report dated August 13, 2004, GSI
reviewed groundwater analytical results from 1999-2000 that were presented in the EE/CA and
RI/FS report (Roux Associates, 2001) to identify potential locations for DNAPL occurrence at
and near Sites G, H, I, and L.

Based on data in the EE/CA and RI/FS report, chlorobenzene and 1,4-dichlorobenzene are the
site constituents that have the highest reported concentrations in groundwater at the
downgradient boundary of the Site I fill area. The concentrations of chlorobenzene and 1,4-
dichlorobenzene in groundwater exceeded 1% of the respective pure phase solubility at several
locations beneath the Site G, H, and I fill areas, and to the west of the Site I fill area (see
Figures B-1 through B-4 in Appendix B).

The presence of COCs at concentrations in excess of 1% of pure-phase solubility is an indicator
for potential occurrence of residual and/or pooled DNAPL. Elevated concentrations of
chlorobenzene and 1,4-dichlorobenzene in groundwater to the west of Site I are probably due to
dissolution of residual DNAPL within the aquifer matrix underlying the Site I fill area.

Note that the data on Figures B-1 through B-4 were not used as the criteria for defining the
extent of DNAPL in this report. Section 4.6 of this report discusses a more robust method for
DNAPL delineation using data from the soil borings/piezometers that were drilled and installed
during the recently completed DNAPL characterization study.
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3.0 DESCRIPTION OF DNAPL CHARACTERIZATION ACTIVITIES

3.1 NAPL Surveys and NAPL Recovery Tests

NAPL surveys were conducted in May and October 2004. The May 2004 survey included 57
previously existing wells and piezometers at Sauget Area 1. The October 2004 survey included
eighteen new piezometers (A1-1 through A-18) and wells BR-G, BR-H. BR-I, and EE-11. NAPL
recovery tests were conducted in May and October 2004 at locations where there was evidence
of LNAPL or DNAPL.

NAPL Survey Procedures: Several techniques were used during the surveys to check for
possible accumulations of LNAPL or ONAPL. An electronic interface probe was used to
measure the depth to water and to check for the presence and thickness of LNAPL and DNAPL.
A disposable dear bailer was lowered to the water level in each well to check for the possible
presence of accumulated LNAPL. A visual check for pooled DNAPL was performed by lowering
a weighted cotton string to the bottom of the well, then retrieving the string to inspect for
evidence of staining. Finally a disposable dear bailer was lowered to the bottom of each well to
check for the presence of pooled DNAPL. New string, bailer, and bailer cord were used for
each well, and soiled string, bailers, and cord generated during the survey were placed in a
designated container for management as investigation-derived waste.

NAPL Recovery Test Procedures: Based on results of the NAPL surveys. LNAPL recovery
tests were performed at well EE-11 and DNAPL recovery tests were performed at wells BR-G
and BR-I in both May and October 2004. The LNAPL recovery test in May 2004 at EE-11 was
performed using a peristaltic pump with downhole tubing, and the recovery test in October 2004
at EE-11 was performed using a dear bailer. The DNAPL recovery tests at BR-G and BR-I
were performed using Waterra pumps, which are inertia! lift pumps consisting of downhole
tubing and a foot valve.

The recovery tests were conducted using alternating periods of pumping and resting. Each
NAPL recovery test was terminated when at least one of the following conditions was met: i)
the recovery test had been on-going for at least 8 hours; ii) a total of at least 100 gallons of
fluids had been recovered from a well: or iii) no measurable NAPL had been recovered from a
well during at least two consecutive pumping and rest cycles following the initial pumping
period. The volume of NAPL and volume of water recovered during each test were recorded in
the field notes. Containers of NAPL were collected for laboratory analysis of physical and
chemical properties and for possible use in bench-scale treatability testing. Field
measurements of NAPL density, viscosity, and temperature were conducted at each well where
NAPL was recovered. Qualitative observations of NAPL wettability were made while pouring
the NAPL into separate beakers containing glass beads, sand, and rock fragments.

Laboratory Testing of NAPL Samples: A sample of LNAPL was recovered from well EE-11 in
May 2004. and a sample of DNAPL was recovered from well BR-I in October 2004. From each
sample, one liter of NAPL and one liter of water were submitted for laboratory analysis of fluid
properties at PTS Laboratories. These samples were tested using ASTM D445 and ASTM
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D1481, which include measurement of: i) dynamic viscosity and fluid density at three
temperatures; ii) surface tension for each fluid; and iii) interfacial tension for oil/water, oil/air, and
water/air. Vials of the LNAPL and DNAPL were submitted to Severn Trent Laboratories for
laboratory analysis of VOCs, SVOCs, pesticides, herbicides, PCBs, dioxin, and metals.

Additional containers of NAPL were submitted to SPL, Inc. for distillation testing by ASTM D86
and to Triton Analytics for a High Temperature Simulated Distillation (HTSD) test. The HTSD
test is a GC technique that separates individual hydrocarbon components in the order of their
boiling points, giving a percent mass yield as a function of boiling point. The HTSD test can be
used to determine the carbon number distribution up to C120.

A groundwater sample collected during the recovery test at well BR-G in October 2004 was
submitted to Severn Trent Laboratories for analysis of VOCs and SVOCs. This sample was
submitted for laboratory testing because no DNAPL could be recovered at BR-G. Results of the
NAPL surveys and NAPL recovery tests are summarized in Sections 4.1 and 4.2 of this report.
Appendix C includes complete analytical results for the LNAPL sample from EE-11, the DNAPL
sample from BR-I, and the groundwater sample from BR-G.

3.2 Seismic Reflection Survey and Selection of Drilling Locations

The DNAPL Work Plan dated April 1, 2004 called for soil sampling and piezometer installation
at up to 18 locations at and near Sites G, H, I, and L. The Work Plan called for the following:
i) up to twelve soil sampling and piezometer locations within the boundaries of the fill areas;
ii) three locations for investigation of possible topographic lows, based on results of the seismic
reflection survey; and iii) three locations outside the boundaries of the fill areas, to evaluate the
potential extent of DNAPL outside fill areas.

The initial site-wide NAPL survey of existing wells and piezometers was completed in May 2004.
Following discussions with USEPA in early June 2004, a decision was made to defer the drilling
program until the seismic reflection data could be acquired and interpreted. In July 2004
USEPA requested that a data report be prepared with proposed drilling locations and the
rationale for the proposed locations.

Seismic Data Acquisition: As called for in the DNAPL Work Plan, a three-dimensional seismic
reflection survey was conducted to map the topography of the bedrock surface and to identify
topographic lows where pooled DNAPL could potentially accumulate. The survey covered an L-
shaped area approximately 44 acres in size encompassing Sauget Area 1 Sites G, H, I, and L.
The survey was performed under the direction of Resolution Resources, Inc. of Warrenton,
Virginia. Bird Seismic Services of Globe, Arizona, collected the 3-D seismic data.

Prior to acquisition of the seismic data, a land survey was conducted using GPS equipment to
establish the geophone positions for the seismic survey grid. The seismic survey was
conducted using a network of geophones and cables, a data acquisition and recording
instrument, and an energy source. At most locations in the study area, the energy source was a
truck-mounted accelerated weight drop apparatus. At locations where truck access was not
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possible, a 20-lb sledgehammer was used as the energy source. To adequately image the
bedrock surface, the lines of geophones were at 55 ft intervals. Down hole 'check shot" surveys
were conducted in bedrock wells BR-G. BR-H, and BR-I to generate seismic travel time to depth
relationships.

Seismic Data Processing and Initial Interpretation: Data processing and analysis began
after data acquisition had been completed. Excel Geophysical Services of Greenwood Village,
Colorado, conducted the data processing. The project geophysicist, Dr. Ed Blott (ExplorTech
LLC. Centennial. Colorado), provided oversight, quality control, and interpretation of the data
set The seismic reflection data were processed in various stages using a UNIX workstation
and Promax 3D seismic processing software. Processing steps included the following: editing
field data, creating a geometry file, common mid-point sorting, mute, velocity analysis, normal
moveout corrections, static corrections, common mid-point stacking, digital filtering, automatic
gain compensation, and 3D migration.

To meet project requirements, the data processing and interpretation were conducted on an
accelerated schedule. The geophysicist completed a preliminary interpreted bedrock surface
elevation map on August 18. 2004.

Summary Report and Startup of Drilling Activities: As requested, a report was prepared
with proposed drilling locations and the rationale for the proposed locations (see "Summary
Report with Proposed Locations for Soil Borings/Piezometers," August 13. 2004). The
proposed drilling locations were depicted on the interpreted bedrock surface elevation map that
was completed by the geophysical contractor on August 18, 2004.

The proposed drilling locations were revised based on discussions with USEPA at a meeting on
August 24, 2004. and an updated map of proposed boring locations was submitted to USEPA
on September 2. 2004. Drilling activities began on September 9, 2004. On September 16,
2004. USEPA issued a letter that included comments on the Summary Report dated August 13,
2004. The Summary Report was revised to incorporate these comments and was reissued to
USEPA on September 30. 2004. The revised report included a discussion of the prioritization of
the soil boring/piezometer locations.

Throughout the course of the drilling program, USEPA and oversight contractor staff provided
input regarding final selection of drilling proposed locations and the order in which the locations
were drilled. A representative of the USEPA oversight contractor was on-site each day during
the soil boring and piezometer installation program and approved each staked drilling location.

Revision of Seismic Interpretation Based on Drilling Data: Measured depths to bedrock
and surveyed ground elevations for the first ten bedrock piezometers were provided to the
geophysical contractor for development of a revised bedrock surface interpretation. These data
improved the accuracy of the velocity model that was used for conversion of seismic reflection
times to depths. The revised bedrock surface elevation map that was completed by the
geophysicist on October 6. 2004 (see Figure 7) was submitted to USEPA with proposed
locations for the remaining soil borings and piezometers. The revised bedrock surface
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interpretation was then discussed in a conference call with USEPA, and drilling and installation
of the remaining soil borings/piezometers were completed by October 13, 2004.

Rationale for the Drilling Locations: The drilling program included soil sampling and
piezometer installation at a total of eighteen locations, which were drilled in the following order:
A1-3, 2, 16, 11, 8, 18, 4, 7, 10, 9, 17, 12, 6, 1, 5, 13, 14, and 15. As previously noted, the
drilling program outlined in the DNAPL Work Plan called for the following: i) up to twelve soil
sampling and piezometer locations within the boundaries of the fill areas; ii) three locations for
investigation of possible topographic lows, based on results of the seismic reflection survey; and
iii) three locations outside the boundaries of the fill areas, to evaluate the potential extent of
DNAPL outside fill areas. The locations of the eighteen soil borings and piezometers at Sauget
Area 1 are in conformance with the scope of the drilling program outlined in the DNAPL Work
Plan. The horizontal distribution of the 18 drilling locations can be summarized as follows:

Site I Fill Area

West of Site I

Site G Fill Area

West of Site G

North of Site G

Site H Fill Area

West of Site H

Site L Fill Area

Shallow Soil Boring
Plus a Piezometer

.

.

.

.

A1-17

.

.

Soil Boring to Bedrock
Plus a Piezometer

A1-6, 7, 8, 10, and 11

A1-9and 12

A1-13, 14, and 16

A1-18

A1-15

A1 -1,2, and 3

A1-5

A1-4

Total:

Number of
Locations

5

2

3

1

2

3

1

1

18

Seven piezometers (A1-2, 6, 8, 11, 13, 14, and 16) were installed at predicted topographic low
spots in the bedrock surface, based on the bedrock surface interpretation generated by the
geophysical contractor. One well (A1-17) was installed to verify that the LNAPL found at well
EE-11 did not extend beyond the limits of the Site G fill area. The number of soil borings and
piezometers for each fill area was based on the size of the fill area and the potential magnitude
of DNAPL impact. Accordingly, more soil borings and piezometers were installed at Site I,
compared with Site L, because Site I has a larger surface area and has more potential for
DNAPL impacts.
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3.3 Procedures for Drilling, Soil Sampling, and Laboratory Analysis

The drilling program was performed using sonic drilling equipment. Drilling, soil sampling, and
piezometer installation were conducted in accordance with procedures outlined in the Work
Plan.

Drilling and Soil Sample Handling Methods: Continuous soil coring was conducted at each
drilling location. Each boring was continuously cored through the fill materials, the alluvial
deposits, and five or more feet into bedrock. Although soil samples were generally collected
using the sonic core barrel, a split-spoon sampling device was used wherever an undisturbed
soil core was needed.

The 10-ft long sonic core barrel was used to collect soil cores for lithotogic description, NAPL
screening, and selection of samples for laboratory analysis of chemical constituents. During
drilling, the 4-inch diameter core barrel was advanced to collect continuous soil cores. A 6-inch
diameter steel over-ride casing was advanced over the inner drill rods and core barrel to
stabilize the borehole and minimize cross-contamination between intervals. In addition, a 7-inch
diameter over-ride casing was used to isolate fill and waste materials at borings located within
the boundaries of Sites G. H. I. and L.

After each 10-ft long core barrel was retracted from the borehole, the core was extruded into
two 5-ft long heavy-ply polyethylene sleeves for examination and screening. The field crew
immediately collected soil samples from each 2.5-ft interval for possible laboratory analysis.
Samples for VOC analysis were collected using Terra-Core sampling devices. The sample
aliquots were extruded from the Terra-Core devices into separate pre-weighed vials containing
methanol preservative and sodium bisulfate preservative. Samples for SVOCs and TOC
analyses were placed directly into glass jars. All soil samples were retained on ice until
completion of soil core examination and NAPL screening, at which time certain samples were
selected for laboratory testing.

Soil Core Examination and Screening: Each soil core was examined and screened for NAPL
using the following procedures: 1) visual inspection of the core surface for NAPL staining or
droplets; 2) inspection for staining along a strip of flexible reactive liner material (i.e., a NAPL
FLUTe strip) placed along the core surface; 3) measurement of headspace vapor
concentrations using a photoionization detector (PID) to evaluate bagged samples taken from
each 2.5-ft interval of the 10-ft long core; and 4) use of vial test kits containing Sudan IV dye to
look for direct evidence of NAPL within the soil. Each core was also examined to determine soil
type, using the Unified Soil Classification System (USCS). and the cores were digitally
photographed. Soil cuttings and fluids generated during drilling were placed in designated
containers for management as investigation-derived wastes.

Selection of Soil Samples for Laboratory Analysis: One soil sample from each 10-foot
depth interval below ground surface (0-10 ft. 10-20 ft, etc.) was retained for laboratory analysis
of chemical constituents. Duplicate soil samples were submitted to the laboratory at a ratio of
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one per ten soil samples, and matrix spike/matrix spike duplicate pairs were submitted at a ratio
of one set per twenty soil samples.

The criteria used for selection of the samples for laboratory testing were as follows. If field
indications of NAPL were noted in a 10-ft length of soil core based on visual inspection or other
evidence (i.e., vial test kits and/or FLUTe strips), then the soil sample selected for laboratory
analysis was from the interval that had the most obvious indications of NAPL. If there were no
field indications of NAPL in a 10-ft length of core, the soil sample for laboratory analysis was
from the interval exhibiting the maximum other evidence of organic constituents, based on a
combination of odor, appearance, and/or organic vapor headspace testing results. In addition, a
total of three "clean" soil samples (i.e., with little or no evidence of NAPL) were retained from
each boring for analysis of fraction organic carbon.

Laboratory Analysis of Soil Samples for Chemical Constituents and Organic Carbon:
The selected samples were shipped on ice to Severn Trent Laboratories (STL) in Savannah,
Georgia. STL tested the selected soil samples from each 10-foot interval for VOCs by EPA
Method 8260, for SVOCs by EPA Method 8270, and for TOC by EPA Method 9060 (the "Lloyd
Kahn" method). STL tested the three "clean" soil samples retained from each boring for fraction
organic carbon using EPA 9060. Tabulated analytical results are presented in Appendix D.

Collection and Testing of Undisturbed Cores: Several undisturbed cores were collected
from each boring using a split-spoon sampling tool. These cores were carefully transferred from
the sampling tool to a plastic core tray, covered with a sheet of Saran-wrap, and placed on dry
ice. The frozen cores were submitted for possible testing at PTS Laboratories in Santa Fe
Springs, California. Selected cores were tested using ASTM and API methods to determine
physical properties (i.e., porosity, bulk density, and grain size classification). Some cores were
evaluated for pore fluid saturations using the Dean-Stark test procedure (API RP 40), which
includes determination of initial and residual pore fluid saturations, total porosity, dry bulk
density, and visual indications of produced fluids. Selected cores were tested for DNAPL
mobility using a modified centrifuge test procedure (ASTM D425M). Core testing results are
provided in Appendix E.

3.4 Installation and Development of Piezometers

Each soil boring was completed as a piezometer. The bedrock piezometers were screened
both above and below the bedrock surface and constructed of 2-inch diameter stainless steel
casing with 15 feet of stainless steel wire-wound screen. The shallow piezometer (A1-17) was
installed to a depth of 25 feet bgs with 15 feet of stainless steel wire-wound screen. Boring
log/as-built diagrams for the eighteen newly installed piezometers are in Appendix F.

After the screen and casing were installed in the borehole, the sandpack, bentonite seal, and
grout seal were placed as the six-inch diameter over-ride casing was retracted from the
borehole. The piezometers were developed using a submersible electric pump and/or a trash
pump. Water generated during development was placed in designated containers for
management as investigation-derived waste.
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After development was completed, the depth to water and total depth of each piezometer were
measured, and the piezometers were checked for the possible presence of NAPL using an
interface probe, weighted cotton string, and clear bailer. To allow for possible accumulation of
NAPL. each new piezometer was left undisturbed for a period of at least one week prior to
conducting a final NAPL survey.

3.5 Data Validation

Severn Trent Labs (STL) delivered sample results from the DNAPL characterization study in 21
Sample Delivery Groups (SDGs). The SDGs were USEPA Level IV packages with Contract
Laboratory Program (CLP) flagging. Electronic Data Deliverables (EDDs) were also provided.
STL performed an initial validation of the data. ECS Environmental Chemistry Services. Inc.. of
Houston. Texas, then conducted at independent Level IV review of 100% of the data. The
validation and review procedures were consistent with the QAPP and with USEPA guidelines for
the validation of laboratory data (USEPA, 2001 and 2002). Qualifiers were assigned to results
when appropriate. Results were found to be acceptable for their intended use for all data. The
text of the data validation report is included in Appendix I.

January 21.2005 Page 18



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L
Sauget and Cahokia, Illinois

4.0 RESULTS OF DNAPL CHARACTERIZATION STUDY

4.1 Results of NAPL Survey and Recovery Tests, May 2004

The May 2004 NAPL survey was conducted at a total of 57 previously existing wells and
piezometers. Survey results are presented on Table 1 and Figure 5. A total of 54 of the
surveyed wells and piezometers are screened in the shallow hydrogeologic unit (SHU) or middle
hydrogeologic unit (MHU) of the alluvial aquifer, and the remaining three are bedrock wells (i.e.,
BR-G, BR-H, and BR-I). During the May 2004 NAPL survey, an accumulation of LNAPL was
found at one shallow well (EE-11), and evidence of pooled DNAPL was found at two bedrock
wells (BR-G and BR-I).

EE-11: Well EE-11 contained a dark brown LNAPL that appeared to be a petroleum
hydrocarbon, based on color and odor. The well contained as much as 8 to 9 feet of
accumulated LNAPL. Approximately one gallon of LNAPL was removed from EE-1 1 during a
recovery test conducted on May 19, 2004. Well EE-11 is a low yield well and became dry after
only a relatively short period of pumping. Fluid levels in EE-1 1 were re-measured on May 20,
2004, and at that time EE-1 1 had a layer of LNAPL approximately 0.2 feet thick. A total of
approximately 1/4 cup of LNAPL (0.02 gallons) was removed from EE-11 during the recovery
test conducted that day. A sample of LNAPL recovered from EE-1 1 was retained for chemical
analysis and physical properties testing. Testing results are documented in Appendix C and
discussed below in Section 4.3.

BR-G: Bedrock well BR-G had some evidence of the presence of a small amount of DNAPL.
Interface probe readings at BR-G did not indicate the presence of DNAPL, but dark brown spots
and minor discontinuous brown staining were noted on the bottom 4 feet of a weighted cotton
string lowered to the bottom of BR-G. A bailer lowered to the bottom of BR-G was found to
have a light sheen or droplets on the bailer surface when it was retrieved, but no NAPL was
present within the bailer. A DNAPL recovery test was attempted at this location on May 20,
2004, and approximately 5 gallons of fluids were pumped from the bottom of the well using a
Waterra inertial lift pump with an electric-powered actuator. Only water was recovered; no
NAPL was visible in the produced fluids.

BR-I: Bedrock well BR-I also had some evidence of the presence of DNAPL. Interface probe
readings at BR-I did not indicate the presence of DNAPL, but dark brown spots and minor
discontinuous brown staining were noted on the bottom 9 feet of a weighted cotton string
lowered to the bottom of BR-I. A bailer lowered to the bottom of BR-I was found to have brown
staining on the bailer surface when it was retrieved, and approximately 1/8 inch of DNAPL was
observed in the bottom of the bailer. A DNAPL recovery test was attempted at this location on
May 20, 2004, and approximately 8 gallons of fluids were pumped from the bottom of the well
using a Waterra inertial lift pump with an electric-powered actuator. Only water was recovered;
no NAPL was visible in the produced fluids.

January 21,2005 Page 19



DMAPL Characterization and Remediation Study
Sauget Area 1 Sites G. H. I, and L
Sauget and Cahokia, Hlinois

Results of NAPL Survey and Recovery Tests, October 2004

The October 2004 NAPL survey was conducted at a total of 22 wells and piezometers, including
the eighteen newly installed piezometers (A1-1 through A1-18) and wells EE-11. BR-G. BR-H,
and BR-I. Survey results are presented on Table 2 and Figure 6. Twenty of these are bedrock
wells or piezometers, and the remaining two (EE-11 and A1-17) are screened in the shallow
hydrogeologic unit of the alluvial aquifer. During the October 2004 survey, evidence of LIMAPL
was noted in well EE-11. and some evidence of pooled DNAPL was observed at BR-G and A1-
8. An accumulation of pooled DNAPL was found in well BR-I.

EE-11: Well EE-11 had some evidence of the presence of a small amount of LNAPL. Brown
staining was noted on the interface probe and on the outer surface of a bailer lowered just
below the water table. Tiny droplets of NAPL were observed inside the bailer. An LNAPL
recovery test was attempted at EE-11 using a clear bailer on October 30, 2004. Only water was
recovered; no LNAPL was visible in the produced fluids. The initial accumulation of LNAPL
observed at EE-11 in May 2004 was apparently depleted by the recovery tests conducted in
May 2004. Based on the results of the survey and pumping test at EE-11 in October 2004,
further recovery of LNAPL at EE-11 by pumping does not appear to be feasible.

BR-G: Bedrock well BR-G had some evidence of the presence of a small amount of DNAPL.
Interface probe readings at BR-G did not indicate the presence of DNAPL, but a sheen was
noted on the bottom 3.5 feet of a weighted cotton string lowered to the bottom of BR-G. A bailer
lowered to the bottom of BR-G contained mostly water, but there were tiny droplets of NAPL
within the bottom two inches of the bailer. A DNAPL recovery test was attempted at this
location on October 30. 2004, and approximately 40 gallons of fluids were pumped from the
bottom of the well using a Waterra inertial lift pump with an electric-powered actuator. Only
water was recovered; no NAPL was visible in the produced fluids. Small droplets of DNAPL
were visible in the bottom few feet of the Waterra tubing when the tubing was removed from the
well at the end of the recovery test These results suggest that pooled DNAPL is not present at
BR-G. Based on results of the recovery tests performed at BR-G in May and October 2004,
recovery of DNAPL at BR-G by pumping does not appear to be feasible.

A1-6: Piezometer A1-8 had some evidence of the presence of a small amount of DNAPL. A
bailer lowered to the bottom of A1-8 contained mostly water, but also included dark brown
droplets of DNAPL inside the bottom end of the bailer. A recovery test was not performed at
A1-8. due to the limited evidence of DNAPL observed at this piezometer during the well survey.
The limited evidence of DNAPL observed during the well survey was not sufficient to conclude
that pooled DNAPL is present in A1-8. On this basis, recovery of DNAPL at A1-8 by pumping
does not appear to be feasible.

BR-I: Interface probe readings at BR-I did not indicate the presence of pooled DNAPL, but dark
brown spots were noted on the bottom 9 feet of a weighted cotton string lowered to the bottom
of BR-I. A bailer lowered to the bottom of BR-I was found to have brown staining on the bailer
surface when it was retrieved, but no NAPL was observed in the bottom of the bailer.
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NAPL was observed in the produced fluids from well BR-I during the initial phase of the DNAPL
recovery test, which was conducted using a Waterra inertial lift pump with an electric-powered
actuator. The flow rate during the test was very low because the depth of the well was close to
the effective depth limit for pumping using an electric actuator. The recovery test continued at
BR-I for a combined total of eight hours on October 28-29, 2004. Approximately 50 gallons of
fluids were recovered from BR-I during the recovery test, including approximately 15 gallons of
DNAPL. A sample of DNAPL recovered from BR-I was retained for chemical analysis and
physical properties testing. Testing results are documented in Appendix C and discussed below
in Section 4.3. Based on the recovery test results, pooled DNAPL can be recovered by
pumping at well BR-I, albeit at a very slow rate.

An understanding of the construction of well BR-I helps explain why the DNAPL accumulation
was found at BR-I during the October 2004 recovery test but not during the May 2004 recovery
test. In BR-G, BR-H, and BR-I, there is an abrupt transition from a 4-inch diameter well casing
to a 2-inch diameter open corehole starting approximately 20 feet above the base of each well.
When Waterra pump tubing is lowered into the well, there is the possibility for the tubing to
encounter refusal at the transition between the 4-inch diameter casing and the 2-inch diameter
open corehole. This is likely what happened at BR-I during the May 2004 recovery test. The
Waterra tubing lowered into BR-I probably did not extend into the open corehole, and therefore
could not recover DNAPL. During the October 2004 recovery tests, the field crew was
instructed to measure and mark the length of Waterra tubing used for recovery tests at wells
BR-G and BR-I, to insure that the tubing extended below the transition depth to the total well
depth of the well.

4.3 Physical Properties and Chemical Composition of NAPL Samples

An LNAPL sample was recovered at EE-11, and a DNAPL sample was recovered at bedrock
well BR-I. Appendix C includes field observations and laboratory test results for these two
samples.

EE-11: The oil sample from well EE-11 was determined to be an LNAPL. Results of testing at
PTS Labs indicated that the NAPL sample had a specific gravity of 0.89 and a viscosity of 26.4
centistokes at 70 °F. NAPL/water interracial tension was 15.4 dynes/cm at 79 °F. Severn Trent
Labs analyzed the sample for a broad range of target analytes, including VOCs, SVOCs,
pesticides, herbicides, PCBs, dioxins/furans, and metals. Taken together, the target analytes
that were identified by Severn Trent Labs comprised less than one percent of the sample by
weight.

As reported by SPL, initial boiling point of the oil sample was 517 °F, and final boiling point was
700 °F, at which point the sample experienced decomposition. Triton Analytics conducted a
High-Temperature Simulated Distillation (HTSD) test and reported that the boiling
characteristics of the oil sample showed that a significant portion of material was in the carbon
number range consistent with diesel fuel (i.e. about do to C23). There was also a second
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boiling region of material present in the C^ carbon number range, which is more characteristic
of a vacuum gas or heavier oil.

BR-I: The oil sample collected from well BR-I was determined to be a DNAPL Results of
testing at PTS Labs indicated that the NAPL sample had a specific gravity of 1.44 and viscosity
of 5.92 centistokes at 70 3F. NAPL/water interfacial tension was 15.0 dynes/cm at 71 °F.
Severn Trent Labs analyzed the sample for a broad range of target analytes, including VOCs,
SVOCs. pesticides, herbicides. PCBs. dioxins/furans, and metals. Taken together, the target
analytes comprised approximately 18 percent of the sample by weight The predominant
identified constituent was 1,2,4-trichlorobenzene. which comprised 14% of the sample by
weight. Hexachkxobenzene and 1,4-dichlorobenzene comprised 1.0% and 0.8% of the sample
by weight, respectively. As reported by SPL. initial boiling point of the oil sample was close to
432 °F. and final boiling point was 530 °F. Based on results of an HTSO test, Triton Analytics
reported that the sample was likely to be a synthetic product and appeared to have a significant
component that was either not hydrocarbon or was insoluble in CS2-

4.4 Bedrock Topography

The 3-D seismic survey was conducted to locate topographic lows in the bedrock surface at
Sauget Area 1 where DNAPL could potentially accumulate. A total of seven piezometers were
installed at predicted topographic low spots in the bedrock surface. Four of these seven
piezometers (A1-2. 8. 11. and 16) were sited based on the preliminary seismic interpretation
that was completed on August 18. 2004. prior to the start of the drilling program. The other
three piezometers that targeted topographic lows (A1-6, 13, and 14) were sited based on the
revised seismic interpretation that was completed on October 6, 2004 (see Figure 7).

The bedrock surface interpretation shown on Figure 7 incorporates bedrock depth information
from three previously existing bedrock wells (BR-G, BR-H, and BR-I) and also measured
bedrock depths from the first ten new bedrock piezometers installed in September-October
2004 (A1-3. 2, 16. 11. 8. 18, 4. 7. 10. and 9). Figure 7 shows interpreted bedrock surface
elevations in feet above mean sea level (MSL). As indicated by the color bar in the legend, blue
colors indicate lower bedrock surface elevations, and yellow and orange colors indicate higher
bedrock surface elevations.

To illustrate the stratigraphy underlying Sauget Area 1. three cross sections were prepared
using data from boring logs from monitoring wells (see Figures 8, 9, and 10). These cross
sections show the bedrock surface, the alluvial aquifer, fill area profiles, and relevant surface
features.

4.5 Soil Sampling and Testing Results

Soil sampling and testing results for VOCs, SVOCs, and TOC are presented on the tables in
Appendix D. Figures 11 through 17 illustrate the horizontal and vertical distribution of the
following constituents or constituent groups: total VOCs; total SVOCs; chlorobenzene; 1,4-
dichlorobenzene: and 1,2,4-trichlorobenzene. Chlorobenzene and 1,4-dichlorobenzene are of
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interest based on their presence at elevated concentrations in groundwater downgradient of
Site I (see maps in Attachment B). The 1,2,4-trichlobenzene is of interest based on its presence
at an elevated concentration in the DNAPL sample from well BR-I.

Table 3 presents soil core inspection and testing results for each boring, including the reported
values of total VOCs, total SVOCs, and TOC for soil samples tested. Based on visual
observations of NAPL presence in soil cores or a positive indicator from a Sudan IV vial test kit,
there was evidence for the presence of NAPL in one or more soil cores from 12 of the 18 soil
borings (A1-1, 2, 3, 6, 7, 8, 9, 11, 13, 14, 16, and 18).

Core testing results from PTS Laboratories are presented in Appendix E. The test results in
Appendix E include: i) physical properties data (i.e., porosity, bulk density, and grain size
classification); ii) fluid saturation measurements using the Dean-Stark test procedure; and iii)
DNAPL mobility test results from a modified centrifuge test procedure. Core testing results
indicate that most cores selected for testing had a mean grain size of fine to medium sand,
based on particle size analysis. Based on Dean-Stark test results, pore fluid saturations for
NAPL ranged from <0.1% to 30.4% of pore volume for the cores tested.

In the centrifuge test procedure for evaluating DNAPL mobility, the core samples were spun for
one hour at 1000xG. A total of 16 core samples were tested from seven different borings.
Centrifuge test results indicate that a total of eight core samples (from borings A1-8, 13, and 14)
produced DNAPL. One of the four core samples from A1-8 that was tested produced both
DNAPL and LNAPL. Trace amounts of free product were produced by core samples from A1-2
and A1-3. No free product was produced by the four core samples from A1-4 (Site L) or by the
core sample from A1-6. These results can be used to confirm the presence or absence of
NAPL in the cores that were tested. However, it is considered likely that, where present, the
NAPL within these cores would in most instances be relatively immobile under normal
gravitational conditions.

4.6 Determination of Volume of Fill Materials and Aquifer Matrix Containing DNAPL

Three methods were considered for estimating the volume of fill materials and aquifer matrix
containing DNAPL (the "DNAPL Volume"). These methods are briefly summarized below.

Equilibrium Partitioning: The first method was to compare detected soil concentrations with
concentrations that would be expected based on equilibrium partitioning. This method, which is
detailed in the 1992 U.S. EPA publication 93554-07FS ("Estimating Potential for Occurrence of
DNAPL at Superfund Sites"), uses a partitioning coefficient (Kd) to convert the effective solubility
of contaminants to sorbed concentration. Analytical data for a sample of DNAPL collected from
the site is required. Using this method, there is potential for DNAPL in a soil sample if
constituents that are detected in the DNAPL sample are present in the soil sample at sorbed
concentrations that exceed calculated equilibrium partitioning values.

The sample from BR-I was the only DNAPL sample that could be collected during this
investigation. The LNAPL sample from well EE-1 1 was not considered suitable for use with the
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equilibrium partitioning method, because the identified constituents comprised only a very small
fraction of the sample.

For the DNAPL sample collected at well BR-I, the portion that could be identified by the
analytical methods comprised 20% of the sample on a mole fraction basis (see laboratory data
in Appendix C). The primary constituent in the DNAPL sample was 1,2,4-trichlorobenzene,
which comprised 16% of the sample on a mole fraction basis. Laboratory data for soil samples
collected at Sauget Area 1 indicate that 1,2,4-trichlorobenzene is present in soil at elevated
concentrations- However, dichlorobenzenes, chlorobenzene, chlorophenols, xylenes. and a
variety of other VOCs and SVOCs are also present at elevated concentrations in soil samples
(see data tables in Appendix D). This indicates that the Sauget Area 1 DNAPL source materials
were very heterogeneous from a chemical perspective.

Because of insufficient knowledge of DNAPL mole fraction composition across the Sauget Area
1 sites, the equilibrium partitioning method is not considered a reliable method for determining
the presence or absence of DNAPL in soil at Sauget Area 1.

Dean Stark Test Data: The second method for determining the extent of DNAPL was to
compare pore fluid saturation results from PTS Laboratories with total VOC and total SVOC
data from Severn Trent Laboratories. A total of 15 core samples from 7 different soil borings
were evaluated for pore fluid saturations using the Dean-Stark test procedure (API RP 40),
which includes determination of initial and residual pore fluid saturations, total porosity, dry bulk
density, and visual indications of produced fluids (see results in Appendix E). These cores were
collected from locations at each of the fill areas (Sites G, H, I, and L) and were from depths
within the fill materials and within the shallow, middle, and deep hydrogeologic units of the
alluvial aquifer.

NAPL pore fluid saturations for the fifteen undisturbed core samples were plotted against
concentrations of total VOCs plus total SVOCs for the soil samples closest in depth to the
undisturbed cores. The overall correlation was poor (r2< 0.5). indicating that this method could
not be applied accurately. The poor correlation could be a result of the heterogeneous nature of
the DNAPL source materials at Sauget Area 1.

Soil Core Field Screening Results: The third method for determining the extent of DNAPL,
and the one that was selected for to determining DNAPL Volume at Sauget Area 1, was to use
a combination of visual indicators of NAPL presence and laboratory data for total VOCs and
total SVOCs (see Table 3). Either the visual presence of NAPL in a core sample, or a positive
indicator from the Sudan IV vial test kits, were used to determine the presence of NAPLs in a
soil boring. However, some of the locations where NAPL was indicated had very low
concentrations of total VOCs and total SVOCs, and thus would probably not represent
significant on-going sources of constituents to site groundwater. Therefore a further
classification was used, where NAPL in soil (as indicated based on field screening of cores) was
classified as low-strength* NAPL if both total VOC and total SVOC concentrations in soil were
less than 1 mg/kg. This 'low-strength' NAPL in soil was excluded from the DNAPL Volume.
NAPL in soil (as indicated based on field screening of cores) was classified as 'moderate to
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high-strength" NAPL and was included in the DNAPL Volume if either total VOC or total SVOC
concentrations in soil were greater than or equal to 1 mg/kg.

DNAPL areas are shown on Figures 18, 19, and 20. Borings with "low-strength" NAPL were
excluded from the DNAPL areas. For example, a sheen was observed on a shallow soil core at
boring A1-1. As shown on Table 3, the concentrations of total VOCs and total SVOCs are less
than 1 mg/kg for the approximate depth intervals where NAPL indications were observed in this
boring. This "low-strength" NAPL at boring A1-1 probably does not represent a significant on-
going source of potential impacts to site groundwater, and is therefore excluded from the
DNAPL area for the fill and shallow hydrogeologic unit (see Figure 18).

Borings with "moderate to high-strength" NAPL were included in the DNAPL areas (see borings
A1-2, 3, 6, 8, 9, 13, 14, 16, and 18 on Figure 18). Bedrock well BR-I was also included within
the DNAPL area on Figure 18 based on the apparent presence of pooled DNAPL in this well,
which indicates the likely presence of DNAPL within the fill and aquifer matrix.

For the fill/shallow hydrogeologic unit (see Figure 18), two separate DNAPL areas were defined,
with a total area of approximately 15 acres. Assuming a thickness of 30 ft, the DNAPL Volume
for the fill and shallow hydrogeologic unit was estimated to be 750,000 yd3. The middle
hydrogeologic unit and deep hydrogeologic unit both had DNAPL areas of approximately 8
acres (see Figures 19 and 20), and a combined DNAPL Volume of 950,000 yd3 (assuming

and 35 feet for the deep hydrogeologic
a total area of 1 5 acres.

,
thickness of 40 feet for the middle hydrogeologic unit
unit). The total DNAPL Volume is 1 ,700,000 yd3 within
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5.0 DNAPL TREATABIUTY TESTS AND REVIEW OF DNAPL SOURCE DEPLETION
ALTERNATIVES

Several source depletion technologies were evaluated as part of the DNAPL Characterization
and Remediation Study for Sauget Area 1. Treatability tests were developed and conducted as
part of this evaluation (see Appendix G). The results from these tests are intended to provide
design information for evaluating the applicability and potential effectiveness of the technologies
selected.

Various technologies have been developed for source depletion at DNAPL-impacted sites. As
discussed in Task 7 of the the approved Sauget Area 1 DNAPL Work Plan, the technologies
chosen for evaluation at Sauget Area 1 were surfactant-enhanced solubilization. thermal
treatment, and chemical oxidation.

The evaluation of each of these technologies is presented in terms of performance, cost, and
engineering considerations. In addition to these evaluations, a comprehensive dissolution test
was conducted at the bench-scale to provide data on mass flux and time required to deplete the
source.

5.1 Surfactant-Enhanced Solubilization

5.1.1. Performance

Surfactant flushing (with or without cosolvent) has been developed as an aggressive
remediation technology for DNAPL contamination in the subsurface (Yin and Allen, 1999). The
feasibility of this technology is based on the interaction between the surfactant and the
contaminants in relation to the media in which they are present, typically water. Surfactants
have the ability to alter the interfacial properties of fluids, with the end result of enhancing the
amount of mass that can be present in an aqueous phase at equilibrium (Edwards et al., 1991).
This transfer of the contaminant from the oil phase to the aqueous phase means the compound
is more amenable to flushing or other remedial efforts. Similarly, surfactant amendments are
intended to enhance mobilization in situ by lowering the interfacial tension between DNAPL and
the surrounding aqueous phase. The interaction between each molecule of contaminant and
the surfactant acts to dissipate capillary forces. However, it is generally difficult to separate the
effects of enhanced solubilization and mobilization.

A bench-scale test was conducted using the DNAPL sample from well BR-I to determine the
applicability of two different types of surfactants for enhancing solubility. Surfactants (Tween 80
and Aerosol MA-80I) were added at levels above their critical micelle concentrations to solutions
containing DNAPL of known composition that was recovered from well BR-I. No consistent
enhancement in solubilization was noted for any of the compounds of interest. The results from
this treatability test (see Attachment G) suggest that surfactant-enhanced solubilization is not an
appropriate technology selection for Sauget Area 1. Because increases in concentration
following surfactant addition were not observed, no estimates can be made of the mass of
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surfactant needed to remove the constituents present at the site. While it is possible that
surfactant amendments may have a more measurable impact on solubilization in situ, there is
little indication that the compound profile is amenable to this technology.

Performance of this technology in promoting source depletion at a variety of other sites has
been generally positive. A recent performance survey of source depletion technologies
(McGuire, et al. in review) noted that at four sites where surfactant/cosolvents were used,
reduction in parent compound concentrations ranged from 91 to 99%. However, only limited
data for daughter product formation was available for this survey, so it is unknown whether the
total concentration of chlorinated organics matched the pattern for the parent compound. All
applications of this technology required less than 52 days of surfactant addition, and
concentrations continued to decrease over time in the majority of wells, with rebound (increase
relative to concentration immediately following treatment completion) noted in only 33% of the
records. Therefore, it appears that the technology has been successfully demonstrated at a
number of sites, and continued management following completion is minimal.

5.1.2 Cost

A recent review of costs of implementing source depletion technologies (McDade et al. 2005)
noted that at six sites where surfactant/cosolvents were used, representative unit costs were
$118 - $1322 per cubic yard of treatment volume (this range represents the 25th to 75th

percentile of cost from the six sites). This unit cost reflects both capital and operation and
maintenance costs incurred per cubic yard of aquifer material, without regard to the amount of
groundwater pumped during the remedial period.

Little correlation was observed between total treatment cost and the total treatment volume, but
it is important to note that the largest site considered in this survey was roughly 7,000 yd3. This
volume is several orders of magnitude lower than the estimated DNAPL Volume at Sauget Area
1 (estimated DNAPL Volume of 1.7 x106 yd3, or over 200 times smaller), and it is not certain that
the unit costs would remain independent of treatment volume at this level. In particular, the
capital costs associated with injection and recovery wells would be expected to increase
significantly for a larger implementation of this technology. In terms of supply cost, the bulk unit
cost of Tween 80 is roughly $1/lb of surfactant. The uncertainty associated with the
effectiveness of the tested surfactants has the potential to unfavorably multiply the supply costs
of surfactant solubilization.

Based on the estimated DNAPL Volume of 1.7x106 yd3 at Sauget Area 1 and the range of
representative units costs of $118 to $1322 per cubic yard of treatment volume, costs for full-
scale treatment of the entire DNAPL zone at Sauget Area 1 using surfactants could potentially
range from $200 to $2200 million.

5.1.3 Engineering Considerations

As previously mentioned, this technology requires a significant level of hydraulic control to be
effective. This necessitates a large network of injection and recovery wells, as well as extensive
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characterization of the subsurface flow patterns before and after the placement of wells. In
addition, most field scale implementations and demonstrations of this technology have been
conducted at depth intervals that are shallower than 15m below ground surface. Constituents
at Sauget Area 1 have been detected at intervals deeper than 30 m below ground surface.

Overall, surfactant/cosolvent addition is one of the most complex of the three technologies
considered, both from a chemical and mechanical perspective. To the author's knowledge, full-
scale application of this technology to treat a volume the size of the DNAPL Volume at Sauget
Area 1 has not been attempted.

5.2 Thermal Treatment

5.2.1. Performance

Thermal treatment is a general term for a variety of approaches designed to destroy or mobilize
constituent mass in situ. Most methods involve the injection of heat (often in the form of steam)
to vaporize and strip volatile compounds. In such cases, vacuum wells are necessary to
capture and recover the vapor phase constituents. Higher temperature applications can use
thermal conduction to completely boil off all water within the treatment zone, followed by further
heating (often > 700°C) to desorb and volatilize semi-volatile compounds. If higher
temperatures are employed, constituents can be completely oxidized or pyrolyzed. The recent
performance survey of chlorinated solvent source depletion technologies (McGuire, et al., in
review) evaluated six sites where thermal treatment was used, including the Visalia site in
California. The median reduction in parent compound concentrations was 96%. No data for
daughter product formation was available, though this technology is not expected to generate
products unless incomplete oxidation occurs at high temperatures. Applications of this
technology required 174 to 320 days. There was no evidence of rebound in concentration
following completion, though data was limited to one well for this technology. Therefore, it
appears that the technology has been successfully demonstrated at a number of sites, and
continued management following completion is minimal.

It is not practical to dewater or completely boil off all water within the saturated zone at Sauget
Area 1. For this reason, some thermal treatment methods are not feasible at Sauget Area 1.
One thermal treatment approach that does not require dewatering of the saturated zone is a
combination of Dynamic Underground Stripping and Hydrous Pyrolysis Oxidation (DUS/HPO).
The DUS/HPO process involves the continuous injection of steam and oxygen to heat the
aquifer to the boiling point of water and mobilize a portion of the contamination through
volatilization and stripping. Recovery of volatilized constituents requires a series of extraction
wells. Steam injection can be shut off eventually, allowing the condensing steam to react with
remaining constituents (specifically low vapor pressure components). The high temperatures
also stimulate oxidation and biological degradation of the constituents. Hydraulic control is used
to recover a portion of the overall mass, including mobilized free product and aqueous phase
constituents.
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The DUS/HPO thermal treatment technology was used at the Visalia site in Visalia, California,
to treat pentachlorophenol (PCP), creosote, and diesel (US DOE, 2000). The Visalia site is the
best studied of all applications of thermal treatment, and it provides a reasonable basis for
comparison in evaluating potential application of this technology at Sauget Area 1. At the
Visalia site, thermal treatment was applied over a ~4 acre, -600,000 cubic yards treatment
zone. The constituent profile at Visalia included creosote-type compounds (minimum boiling
point of 397°F) and PCP (boiling point of 588°F). During the twenty-five months of operation,
approximately 50% of the contaminants were removed in the free phase, 16% as hydrocarbon
vapors, 16% in the aqueous phase, and 17% were destroyed by hydrous pyrolysis in situ.

The principal constituents by mass fraction in the DNAPL sample from well BR-I were 1,2,4-
trichlobenzene (14%); hexachlorobenzene (1%); and 1 ,4-dichlorobenzene (0.8%). These
chemicals have minimum boiling points of 416°F, 630°F, and 346°F, respectively. Distillation
test results using recovered DNAPL from well BR-I indicate that only 5% of the DNAPL has a
boiling point at or below 432°F (see laboratory report in Section C.2 of Appendix C). The
remaining 83% of the sample volume recovered had a boiling point that fell within the relatively
narrow range of 432 to 530°F.

The DNAPL constituents within the fill materials and alluvial aquifer at Sauget Area 1 have
relatively high boiling points, which indicates that volatilization is not likely to be the predominant
source removal mechanism during thermal treatment using the DUS/HPO technology. Instead
the predominant mass removal mechanism is likely to be pumping of free product, based on
results from the Visalia site. Heating of the fill materials and aquifer matrix would reduce
interfacial tension and viscosity of residual DNAPL, thereby increasing the potential for the
DNAPL to move through the fill and aquifer matrix and be removed by pumping from recovery
wells.

The boiling point range for the Sauget Area 1 DNAPL is similar to the boiling point range for the
Visalia site, which had creosote type compounds with a minimum boiling point 397°F and PCP
with a boiling point of 588°F. Based on the performance of the Visalia system, significant (but
not complete) DNAPL recovery could be expected from DUS/HPO treatment at Sauget Area 1.

5.2.2 Cost

A recent review of costs of implementing source depletion technologies (McDade et al. 2005)
noted that at six sites where thermal treatment was used, representative unit costs were $48 -
$129 per cubic yard of treatment volume (this range represents the 25th to 75th percentile of cost
from the six sites). A relatively strong correlation was observed between total treatment cost
and the total treatment volume, with the largest site (Visalia) consisting of 600,000 yd3 of
volume. This is the same order of magnitude as the estimated DNAPL Volume at Sauget Area
1 , and it means that Sauget Area 1 cost projections can be made for thermal treatment more
confidently than for other technologies (i.e., surfactant-enhanced solubilization or chemical
oxidation), where treatment of large volumes (hundreds of thousands of cubic yards) has not
been attempted.
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Energy costs (in terms of the addition of heat) tend to drive total expenses at thermal treatment
sites (US DOE. 2000). Because the boiling points of the DNAPLs are similar, energy costs for
DUS/HPO at Sauget Area 1 are likely to be the same magnitude as at the Visalia site. Based on
the estimated DNAPL Volume of 1.7x106 yd3 at Sauget Area 1. a cost of $80-$220 million could
be anticipated if DUS/HPO technology was implemented to remove DNAPL at Sauget Area 1.

5.2.3 Engineering Considerations

Use of the DUS/HPO technology would require generation of large volumes of steam to heat the
aquifer, a series of extraction wells for recovery of volatilized constituents, and a series of wells
for hydraulic control and for recovery of constituent mass, both as free phase DNAPL and in the
aqueous phase. In addition, there are three significant site-specific engineering considerations
for applying this technology at Sauget Area 1:

1) The size of the Sauget Area 1 application area would be very large (i.e. two times larger
than the application area at the Visalia site);

2) Using the DUS/HPO technology, a significant mass of contaminants could be mobilized
as free product At Sauget Area 1, there is a single -100 thick saturated zone.
Mobilizing large volumes of DNAPL through this thick treatment zone could be very
difficult to control without risk of lateral DNAPL migration.

3) The transmissivrties of the middle and deep water-bearing units at Sauget Area 1 are
relatively high, which could potentially increase the cost and difficulty of the required
hydraulic control component of the thermal treatment system.

5.3 Chemical Oxidation

5.3.1 Performance

Chemical oxidation acts to deplete source mass via a chemical reaction between a strong
oxidant with a reduced constituent with the goal of directly converting the compound to CO2.
This chemical attack is direct and can be applied as an in situ remedial strategy, thus reducing
the costs associated with downgradient treatment and/or excavation. Mass destruction occurs
through a thermodynamically favorable chemical oxidation in which the contaminant accepts
electrons generated from the reduction of the added oxidant. The remaining by-products
(water, salts, precipitate) are generally harmless. Common chemicals used for this purpose
include hydrogen peroxide (HjOj), chloride dioxide (CIO2), and potassium permanganate
(KMnOj). Potassium permanganate has been used for removing drinking water pollutants for
several decades, and it has been applied in field demonstrations for removing DNAPL at the
Borden site (Schnarr et al.. 1998) and at the Portsmouth Gaseous Diffusion Plant in Ohio (U.S.
DOE). On this basis, potassium permanganate was the chemical oxidant that was selected for
further evaluation at Sauget Area 1.
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Compounds identified in the Sauget Area 1 DNAPL include trichlorobenzene, dichlorobenzene,
and chlorobenzene. The amount of permanganate needed to completely oxidize these
compounds was determined from reaction stoichiometries. On a mass basis, this corresponds
to ratios of 7.0 mg of KMnO4 required per mg of trichlorobenzene, 9.3 mg of KMnO4 required
per mg of dichlorobenzene, and 13.1 mg of KMnO4 required per mg of chlorobenzene.

Using a DNAPL recovered from another site in Sauget Area (the Solutia Inc. W.G. Krummrich
Plant), a bench-scale chemical oxidation treatability test using permanganate was not
successful in converting all VOCs to CO2. The tests yielded ratios ranging from 15.7 to 148.3 g
of permanganate needed per g of VOC oxidized, in part because the oxidation reaction was
kinetically limited and non-selective. Because the Krummrich DNAPL is generally similar in
composition to that recovered at Sauget Area 1 (chlorinated benzenes), it is not expected that
chemical oxidation would be an effective source depletion technology at Sauget Area 1 .

In the recent performance survey of source depletion technologies (McGuire, et al., in review),
the median reduction in parent compound concentrations was 88% at twelve sites studied (23
individual wells), and the reduction in total COCs (parents plus daughter products) was 72%.
However, two out of seven sites where a long-term (greater than one year) temporal record was
available after treatment show complete rebound in concentrations. There was no evidence that
chemical oxidation enhanced or maintained natural attenuation in comparison to other
technologies.

The median value for the treatment duration of this technology was 212 days. Therefore, while
this technology has been successfully demonstrated at a number of sites, there is concern that
continued treatment may be necessary to prevent rebound. Specifically, the amount of oxidant
added to the subsurface must be high enough to meet demand (including natural organic
matter) and sustained over a long enough period to minimize the potential for rebound.

5.3.2 Cost

A recent review of costs of implementing source depletion technologies (McDade et al, 2005)
noted that at 13 sites where chemical oxidation was used, representative unit costs were $47 -
$194 per cubic yard of treatment volume (this range represents the 25th to 75th percentile of cost
from the 13 sites). This unit cost reflects both capital costs and operation and maintenance
costs incurred per cubic yard of aquifer material, without regard to the amount of groundwater
pumped during the remedial period. No correlation was observed between total treatment cost
and the total treatment volume. All total costs for treatment fell within the range of $0.1 to $1.3
million, with the largest site roughly 26,000 yd3. This is 65 times lower than the DNAPL Volume
at Sauget Area 1 , and it is not certain that the unit costs would remain independent of treatment
volume at this level. In particular, the capital costs associated with injection and recovery wells
would be expected to increase significantly for a larger implementation of this technology. The
bulk unit cost of potassium permanganate is roughly $2/lb, meaning that any uncertainties in
oxidant demand has to potential to unfavorably multiply the supply costs.
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Based on the estimated DNAPL Volume of 1.7x106 yd3 at Sauget Area 1, an estimated cost of
$80 - $330 million could be anticipated using chemical oxidation.

5.3.3 Engineering Considerations

Effective oxidant delivery requires significant hydraulic control in the subsurface. Recirculation
can be considered to re-use unreacted oxidant, but this increases costs related to well
placement In addition, the formation of solid precipitate during the oxidation process can
necessitate the use of a downstream removal mechanism prior to reinfection. If recirculation is
not used, off-site migration of oxidant is possible.

Sofl analysis at Sauget Area 1 has demonstrated that organic carbon content (as measured by
total organic carbon) exceeds 0.1% in many intervals, and the oxidant demand will increase
accordingly in these regions. The amenability of the unidentified fraction of the recovered
DNAPL from well BR-I (approximately 80% by mole fraction) to chemical oxidation is unknown,
and addressing this portion may require higher oxidant loadings. At these higher loadings, well
and matrix dogging become more important factors. For all applications of this technology,
oxidant delivery must be carefully monitored and varied when necessary to ensure adequate
performance and reliability. The incidence of rebound at a number of field sites suggests that
long-term monitoring following the initial treatment is necessary.

5.4 Dissolution

Dissolution of contaminants into the aqueous phase was considered as a baseline condition for
remediation of the DNAPL source area. Estimates of persistence of contamination and time
scales required for dean-up can be generated, and this provides a comparison case for natural
attenuation and pump-and-treat remediation strategies. As described in the treatability test
report (see Appendix G). dissolution tests were conducted using soil collected during the recent
drilling program at Sauget Area 1. Site soil was added to bench-scale columns to model flow-
through conditions in an aquifer. Dissolution was quantified in terms of the mass of constituents
recovered per pore volume pumped through the column, or the number of pore volumes
required to reach dean-up goals. Soil from the following borings and depth intervals was used:
A1-8 (22.5-25 ft); A1-8 (70-72.5 ft); and A1-14 (25-27.5 ft).

Over the course of 50 pore volumes, passive dissolution resulted in depletion of total
contaminant mass, but only minimal changes in total COC concentration were observed,
suggesting that dissolution rates reached steady-state within a short period following the
initiation of pumping. After 50 pore volumes, the total COC concentrations had decreased but
within a range of only 10 to 30%. The flat concentration profile over time is consistent with
studies that indicate that concentration changes in soil matrices containing NAPL are dependent
on mass removal, and that significant changes in concentration are generally preceded by large
changes in source mass (Newell and Adamson, 2004; Sale and McWhorter. 2001). In the case
of the three soil samples used to create these columns, the total mass of COC present initially
can be estimated using previous analyses of the core, and this mass can be compared to the
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cumulative mass in the effluent over time. After pumping 50 pore volumes, this percent removal
of COCs ranged from 0.38 to 35%.

Analysis of the rate of concentration change versus pore volumes (see Appendix G) was
performed, and indicated that at a minimum 740 pore volumes, and potentially 2800 would be
required for natural dissolution to treat the DNAPL zone. This analysis ignored one dissolution
test column with no measurable decrease in concentration after 50 pore volume flushes.

5.5 Results of Source Depletion Technology Evaluations

Section 5.0 evaluated three source depletion technologies: surfactant-enhanced solubilization,
thermal treatment, and chemical oxidation. Thermal treatment was carried forward for the
remedial alternatives evaluation, in spite of the engineering challenges and significant costs that
would be associated with use of thermal treatment at Sauget Area 1 . Thermal treatment has
potential for greater DNAPL mass removal compared to surfactant-enhanced solubilization or
chemical oxidation.

Based on a review of costs of implementing source depletion technologies (McDade, et. al,
2005), the largest treatment volumes in this survey for surfactant-enhanced solubilization and
chemical oxidation were 7,000 cubic yards and 26,000 cubic yards, respectively. Thermal
treatment has been applied at one site (Visalia) where the treatment volume was -600,000
cubic yards, the same order of magnitude as the estimated DNAPL Volume of 1,700,000 cubic
yards at Sauget Area 1 .
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6.0 REVISED CONCEPTUAL SITE MODEL

The Conceptual Site Model presented in Section 2.1 was used to guide the data collection
process during the DNAPL characterization study and was taken from the Sauget Area 1
DNAPL Work Plan. It is appropriate to revise this Conceptual Site Model now that the DNAPL
characterization and remediation study has been completed.

DNAPL Distribution - Evaluation of data from the DNAPL characterization and remediation
study indicates that:

• Pooled DNAPL and/or LNAPL is or may be present within fill areas at portions of Sites G
and I;

• DNAPL is or may be present as small, discreet blobs and/or ganglia in the unsaturated zone
underlying portions of Sites G. H. and I;

• DNAPL is or may be present as small, discreet blobs and/or ganglia in the saturated zone
underlying portions of Sites G. H. and I;

• Constituents that may be the result of DNAPL dissolution are present in the aquifer beneath
and/or downgradient of Sites G. H. I and/or L; and

• Pooled DNAPL is present at the alluvial aquifer/bedrock interface beneath a portion of Site I
near well BR-I and is potentially present beneath a portion of Site G near well BR-G.

The DNAPL characterization and remediation study confirmed the absence of widespread
pooled DNAPL in wells and piezometers screened in the shallow and middle hydrogeologic
units of the alluvial aquifer (see technical memorandum in Appendix A). The study also
indicated the absence of pooled and residual DNAPL at Site L.

Sites G. H. I and L cover an area of 27.55 acres broken down as follows: Site G - 4.33 Acres,
Site H - 5.22 Acres. Site I - 16.88 Acres and Site L - 1.12 Acres. Based on the findings of the
DNAPL characterization study, the volume of DNAPL-containing waste and aquifer matrix is
approximately 1.7 million cubic yards, within a total area of approximately 15 acres at portions of
Sites G. H. and I (see Figures 18. 19. and 20).

Human Health and Environmental Protection - Groundwater usage in the Villages of Sauget
and Cahokia is prohibited by ordinance. There is no evidence that anyone in Sauget or Cahokia
receives drinking water from the groundwater. In fact, the nearest public source of drinking
water is from an intake of the Mississippi River far downstream of the impacted sites.
Consequently, there is no immediate threat to public health due to the presence of residual or
pooled DNAPL at Sauget Area 1. There is a potential for harm if workers were exposed to
DNAPL in the course of intrusive work during construction activities. However, this potential
exposure can be controlled by implementing institutional controls and local ordinances
prescribing the circumstances under which intrusive activities can be performed.

The only other potential for impact from the presence of DNAPL is the dissolution of
constituents from DNAPL within the aquifer matrix beneath and adjacent to these disposal sites.
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Plume migration projections performed as part of the Sauget Area 1 EE/CA and RI/FS Report
indicate that mobile constituents from Site I could reach the Mississippi River, which is 5500 feet
from Site I. Results from particle-track modeling indicate that, with the exception of groundwater
from the very northern portion of Site I, impacted groundwater migrating from Sites G, H, I and
L, Dead Creek Segment B north of Site M, Sauget Area 2, and other Sauget facilities will be
captured by the Sauget Area 2 Interim Groundwater Remedy, which has recently been
completed (see Figure 3). The Sauget Area 2 Interim Groundwater Remedy will abate surface
water impacts resulting from groundwater discharge to surface water downgradient of Sauget
Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; Dead Creek Segment
B north of Site M; the W.G. Krummrich plant and other industries in the Sauget area.

ARARs - Dissolution of DNAPL trapped in the aquifer matrix results in exceedances of Illinois
Class I Groundwater Standards. As discussed in Section 7.3 and Appendix H, time to clean
estimates made as part of the DNAPL characterization and remediation study indicate that
Illinois Class I groundwater standards would be achieved in 500 to 2000 years (low-range and
high-range estimates) with no action and in 105 to 420 years (low-range and high-range
estimates) with in-situ DNAPL treatment resulting in 96% removal of DNAPL mass.
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7.0 REMEDIAL ALTERNATIVES EVALUATION

7.1 Combined Alternatives from the June 2001 EE/CA and Rl/FS Report

Remedial Action Objectives - Based on the findings and conclusions of the investigations and
risk assessments performed at Sauget Area 1. the following removal action and remedial action
objectives were established in the June 8. 2001 Sauget Area 1 EE/CA and Rl/FS report:

• Provide appropriate protection of construction workers (including utility workers) and outdoor
industrial workers in fill areas;

• Mitigate the potential for direct contact with or release of potentially affected media due to
uncovering or exposure of waste;

• Mitigate the potential for leachate generation where teachable waste is present;

• Preclude the use of ground water as a potable water source in Sauget Area 1; and

• Mitigate the potential for groundwater with contaminant concentrations in excess of Illinois
Class I standards and federal MCLs to discharge from Sauget Area 1.

Remedial Alternative Arrays (June 2001 EE/CA and Rl/FS Report) - The following four
arrays of combined remedial alternatives were evaluated:

Remedial Alternative
Arrays

Remedy Components

Combined Alternative
No. 1

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H, and I)
Low permeability cover (Sites G, H. I, and L)
Abandonment of existing non-potable residential wells
Hydraulic containment downgradient of Sites G. H. I. and L

Combined Alternative
No. 2

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H, and I)
Low permeability cover (Sites G, H, I. and L)
Boundary leachate control (Sites G. H, I, and L)
Abandonment of existing non-potable residential wells
Hydraulic containment downgradient of Sites G, H. I. and L
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Remedial Alternative
Arrays (continued)
Combined Alternative
No. 3

Combined Alternative
No. 4

Remedy Components

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H, and I)
Low permeability cover (Sites G, H, I, and L)
Interior leachate recovery (Sites G, H, I, and L)
Source excavation of 50% of unsaturated waste volume (264,877
yd.3)
Utility relocation
Abandonment of existing non-potable residential wells
Hydraulic containment downgradient of Sites G. H, I, and L
Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H, and I)
Low permeability cover (Sites G, H, I, and L)
Interior leachate recovery (Sites G, H, I, and L)
Utility relocation
Abandonment of existing non-potable residential wells
Plume removal and treatment

Combined Alternative No. 1 included institutional controls and groundwater monitoring.
Protection of outdoor industrial workers and construction workers (including utility workers) was
provided through the use of institutional controls. The controls included defining the
requirements for providing adequate protection and monitoring of workers, notification of
property owners and companies possessing easements through the fill areas, and posting
pertinent information at each fill area. DNAPL recovery beneath Sites G, H and I provided
source removal. Placement of a low permeability cover over Sites G, H, I and L mitigated the
potential for direct contact with or release of waste, and mitigated the potential for leachate
generation due to rainfall where leachable waste was present. Existing non-potable residential
wells would be plugged and abandoned to preclude potential ingestion of ground water.
Hydraulic containment was provided near the downgradient boundary of Area 1 to mitigate the
potential for ground water with contaminant concentrations in excess of Illinois Class I standards
and federal MCLs to discharge from Area 1.

On September 30, 2002, USEPA issued a Unilateral Administrative Order for Remedial Design
and Interim Remedial Action for an Interim Groundwater Remedy to control groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich facility and other industries in the
Sauget area. Construction of the Interim Groundwater Remedy required by this Order was
completed on November 8, 2004 when backfilling of the north wing of the 3,300 ft. long, 140 ft.
deep soil/bentonite barrier wall, which was installed downgradient of Site R, was completed.
Pumping of the three extraction wells installed between Site R and the barrier wall started on a
limited-flow basis on July 12, 2003 and full flow discharge was started on October 22, 2003
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when the American Bottoms Regional Treatment Facility lifted its discharge restrictions.
Capture zone modeling indicates that the Sauget Area 2 Ground water Migration Control System
controls groundwater migration from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget
Area 1 Sites G. H. I (southern two thirds) and L and the southern third of the W.G. Krummrich
facility (see Rgure 3). Consequently, the Sauget Area 2 Groundwater Migration Control System
is the functional equivalent of the three-well hydraulic barrier included in Combined Alternatives
1.2 and 3.

Combined Alternative No. 2 included all of the elements provided in Combined Alternative No.
1. with the addition of teach ate control at the downgradient boundaries of Sites G, H, I and L.
This boundary leachate control provided for mass removal at the fill areas rather than relying on
natural processes to remediate future ground-water impact due to leachate generation.

Combined Alternative No. 3 added excavation of waste in the unsaturated zone, replaced
boundary leachate control with interior leachate recovery, and added relocation of utilities within
the fill area boundaries. The volume of unsaturated waste to be excavated was assumed to be
50% of the total unsaturated waste volume, or 264,877 cubic yards. Because it was more
economical at these volumes, the excavated waste was assumed to be disposed in an on-site
containment cell. This alternative also included a pre-design investigation to quantify the
volume and location of waste requiring removal. Interior leachate recovery was accomplished
using leachate recovery pumps placed in extraction wells installed throughout Sites G, H, I and
L. Utility relocation included abandonment of existing utilities and replacement through
alternative corridors routed around the fill areas.

Combined Alternative No. 4 was similar to Combined Alternative No. 2, except that boundary
leachate control was replaced with interior leachate removal, and downgradient hydraulic
control was replaced with plume removal and treatment. Utility relocation was also added.

Effectiveness, imptementabilrty, and cost of these combined remedial alternative arrays are
evaluated below.

Effectiveness - Combined Alternative No. 1 was considered protective of human health and the
environment The low permeability cover, the institutional controls and DNAPL recovery satisfy
the remedial action objectives for the fill areas. Abandonment of existing non-potable residential
wells provided assurance beyond institutional controls that the remedial action objective to
preclude the use of groundwater as a potable water source was fulfilled. The hydraulic
containment system satisfied the remedial action objective to mitigate the potential for ground
water with contaminant concentrations in excess of Class I standards and federal MCLs to
discharge from Area 1 and provided the additional benefit of ensuring that plume growth does
not occur.

Combined Alternatives 2. 3 and 4 added additional elements to those comprising Combined
Alternative No. 1. Consequently, they are also protective of human health and the environment
and satisfy the remedial action objectives. All of the combined alternatives satisfy ARARs.
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Combined Alternative No. 2 adds boundary leachate control to the elements included in
Combined Alternative No. 1. Leachate control is provided by closely-spaced extraction wells
located at the downgradient boundaries of Sites G, H, I and L. Leachate control reduces
potential future ground-water impact due to leachate migration. This alternative addressed
leachate generation from within the saturated waste matrix. This alternative was more effective
than Combined Alternative No. 1 to the extent that leachate in the saturated zone was an
ongoing source of ground-water impact. As demonstrated in the source evaluation study
(Appendix C of the Sauget Area 1 EE/CA and RI/FS), another source of ongoing ground-water
impact was dissolution of DNAPL distributed throughout the alluvial aquifer matrix.

Combined Alternative No. 3 included the elements of Combined Alternative No. 2, except that
downgradient boundary leachate control was replaced with interior leachate recovery. In
addition, this alternative added excavation of waste above the water table and utility relocation.
Leachate control at the downgradient fill area boundaries accomplished the same objective as
leachate removal throughout the fill areas, which was to mitigate the potential for further impact
to ground water due to leachate. Consequently, interior leachate removal was not considered
significantly more effective than boundary leachate control.

Excavation of unsaturated waste provided additional source removal. Source removal in the
unsaturated zone provided the benefit of reduced potential leachate generation due to rainfall,
as well as protection from exposure to waste. However, because the waste to be excavated
was above the water table, these benefits were already provided by the low permeability cover.
Utility relocation mitigated the potential for a utility worker to conduct an unauthorized,
uncontrolled excavation within the capped, fenced and posted fill areas. This alternative was
not considered significantly more effective than Combined Alternative No. 2.

Combined Alternative No. 4 included all the elements of Combined Alternative No. 2, except
that hydraulic containment was replaced with aggressive plume removal and treatment, and
boundary leachate control was replaced with interior leachate control. This alternative also
includes utility relocation. Aggressive plume removal theoretically accomplished mass removal
and accelerated the time required for restoration of ground-water quality. However, the primary
source of ongoing ground-water impact is dissolution of DNAPL in the aquifer matrix, as
demonstrated in Appendix C of the Sauget Area 1 EE/CA and RI/FS. As also demonstrated in
Appendix C, aggressive plume recovery did not appreciably reduce the estimated time required
for restoring ground-water quality. Consequently, aggressive plume recovery was not
significantly more effective than hydraulic containment. Considering these factors, Combined
Alternative No. 4 was not considered significantly more effective than Combined Alternative
No. 2.

Implementability - Combined Alternatives Nos. 1 and 2 could be readily implemented with
conventional materials and equipment, with minimal risk to the surrounding population.
Combined Alternative No. 3 could be accomplished with conventional materials and equipment,
but excavation introduced a greater risk to the surrounding population and the removal action
construction workers. Combined Alternative No. 4 could be implemented with conventional
materials and equipment, but it involved comparatively high volumes of groundwater removal
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and treatment, with resulting comparatively high ongoing operation and maintenance
requirements.

Cost - Combined Alternative No. 1 had a present value cost of $18,748,823, and was the most
economical of the four combined alternatives. The present value cost of Combined Alternative
No. 2 was $26.390.090. Combined Alternatives Nos. 3 and 4 had present value costs of
$56.602.508 and $71,059,617, respectively. The following tables summarize the capital and
operation and maintenance costs for the combined alternatives.

Combined Alternative No. 1

Institutional Controls
Ground-Water Monitoring
DNAPL Recovery
Low Permeability Cover
WeO Abandonment
Hydraulic Containment

Capital Cost

$166.600
$177.528
S22 1.239

$5.651 .863
$19.251

$400.539

O&MCost
(PV)

$620,452
$2.810,718

$248,380
$591.207

$0
$7,841,046

Total

Total Cost
(PV)

$787,052
$2.988,246

$469,619
$6.243.070

$19.251
$8,241,585

$18.748,823

Combined Alternative No. 2

Institutional Controls
Ground-Water Monitoring
DNAPL Recovery
Low Permeability Cover
Boundary Leachate Control
Wed Abandonment
Hydrauic Containment

Capital Cost

$166.600
$177.528
$221.239

$5.651.863
$1.169.435

$19.251
S400.539

O&MCost
(PV)

$620.452
$2.810,718

$248.380
$591.207

$6,471.832
$0

$7,841.046
Total

Total Cost
(PV)

$787,052
$2,988,246

$469.619
$6,243,070
$7.641 .267

$19.251
$8.241,585

$26.390.090
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Combined Alternative No. 3

Institutional Controls
Ground-Water Monitoring
DNAPL Recovery
Low Permeability Cover
Interior Leachate Recovery
Pre-Design Investigation
Source Excavation, On-Site Disposal
(50% of Unsaturated Waste Volume)
Well Abandonment
Hydraulic Containment
Utility Relocation

Capital Cost

$166,600
$177,528
$221,239

$5,651,863
$1,288,252
$2,500,000

$19,834,149
$19,251

$400,539
$1,737,800

O&M Cost
(PV)

$620,452
$2,810,718

$248,380
$591,207

$7,952,41 1
$0

$4,541 ,074
$0

$7,841 ,046
$0

Total

Total Cost
(PV)

$787,052
$2,988,246

$469,619
$6,243,070
$9,240,662
$2,500,000

$24,375,223
$19,251

$8,241 ,585
$1,737,800

$56,602,508

Combined Alternative No. 4

Institutional Controls
Ground-Water Monitoring

DNAPL Recovery
Low Permeability Cover
Well Abandonment
Interior Leachate Recovery
Utility Relocation
Plume Removal and Treatment

Capital Cost

$166,600
$177,528

$221,239
$5,651,863

$19,251
$1,288,252
$1,737,800
$2,558,506

O&M Cost
(PV)

$620,452
$2,810,718

$248,380
$591,207

$0
$7,952,41 1

$0
$47,015,411

Total

Total Cost
(PV)

$787,052
$2,988,246

$469,619
$6,243,070

$19,251
$9,240,662
$1,737,800

$49,573,917
$71,059,617

Although the corrective action would continue indefinitely, for comparison purposes this cost
estimate assumed that corrective action would continue for a period of 30 years. A discount
rate of 7% was used in the cost calculations. Costs were derived primarily from the ECHOS
Environmental Remediation: Assemblies Cost Book, 1998. Costs were developed in
accordance with USEPA Publication No. 9355.0-75, A Guide to Developing and Documenting
Cost Estimates During the Feasibility Study, July 2000. This was an order-of-magnitude
engineering cost estimate that was expected to be within -30 to +50% of the actual project cost.

7.2 Update of Combined Alternatives

The four arrays of combined alternatives presented in the June 2001 E/CA and RI/FS report
have been revised based on additional information, including: i) results of the Sauget Area 1
DNAPL characterization and remediation study; ii) the presence of the recently completed
Sauget Area 2 Interim Groundwater Remedy located downgradient of Sauget Area 1, and the
USEPA's conceptual agreement to consider groundwater as a regional issue; and iii) evidence
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for bkxJegradation of groundwater constituents at Sauget Area 1. The following table compares
the Combined Alternatives presented in the EE/CA and RI/FS report with the revised Combined
Alternatives that are currently proposed.

Alternative

Combined
Alternative
No. 1

Combined
Alternative
No. 2

I

Combined
Alternative
No. 3

Remedy Components in the June 2001
EE/CA and RI/FS Report
Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G, H. I)
Low permeability cover (Sites G. H. I. L)
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G. H. I. and L

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H. I)
Low permeability cover (Sites G. H. I. L)
Boundary teachate control (Sites G. H. I. L)
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G, H. I. and L

Current Remedy Components
(January 2005)
Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G, H. I, L)
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS

Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G. H. I, L)
Boundary leachate control (Sites G, H, I, L)
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H. I)
Low permeability cover (Sites G. H. I. L)
Interior leachate recovery (Sites G. H. I. L)
Source excavation of 50% of unsaturated

waste volume (264.877 yd.3)
Utility relocation
Abandonment of existing non-potable

residential wells
Hydraulic containment downgradient of

Sites G, H, l.andL

Institutional controls
Groundwater monitoring with MNA
DNAPL recovery (Site I)
Low permeability cover (Sites G, H, I. L)
Interior leachate recovery (Sites G. H, I, L)
Source excavation of 50% of unsaturated

waste volume (264,877 yd.3)
Utility relocation
Abandonment of existing non-potable

residential wells
Hydraulic containent downgradient of Sites

G. H, I. and L
Sauget Area 2 GMCS

Combined
Alternative
No. 4

Institutional controls
Groundwater monitoring
DNAPL recovery (Sites G. H, I)
Low permeability cover (Sites G. H. I. L)
Interior leachate recovery (Sites G. H, I. L)
Utility relocation
Abandonment of existing non-potable

residential wells
Plume removal and treatment

Institutional controls
Groundwater monitoring with MNA
In-situ DNAPL treatment (Sites G. H, I)
Low permeability cover (Sites G. H. I, L)
Utility relocation
Abandonment of existing non-potable

residential wells
Sauget Area 2 GMCS
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Many of the proposed remedy components are identical to the remedy components presented
in the June 2001 EE/CA and RI/FS report. However, two remedy components from the EE/CA
and RI/FS report have been revised (monitored natural attenuation and DNAPL recovery).
There are also two new remedy components (DNAPL source treatment and the Sauget Area 2
Groundwater Migration Control System). These four remedy components are described as
follows:

Monitored Natural Attenuation: Groundwater monitoring of site constituents was included as
a remedy component for all four of the Combined Alternatives included in the June 2001 EE/CA
and RI/FS report. The groundwater monitoring program could be expanded to include
measurement and/or testing for geochemical indicators of in-situ biodegradation of key site
constituents (chlorinated benzene compounds). The geochemical indicators could include
dissolved oxygen, redox potential, methane, and/or other parameters.

DNAPL Recovery: DNAPL recovery (Sites G, H, and I) was included as a remedy component
in all four of the Combined Alternatives in the June 2001 EE/CA and RI/FS report. To date
there has been no indication of the presence of pooled DNAPL at Site H, and recovery tests
conducted at well BR-G at Site G have not recovered any pooled DNAPL. Therefore, in the
revised alternative arrays the DNAPL recovery remedy element would only apply to Site I.

DNAPL Source Treatment : As discussed in Section 5 of this report, thermal treatment was
carried forward for the remedial alternatives evaluation, in spite of the technical challenges that
would be associated with use of this technology at Sauget Area 1. Thermal treatment,
specifically the DUS/HPO technology, would likely be more practical for the large DNAPL
Volume at Sauget Area 1, compared to surfactant-enhanced solubilization or chemical
oxidation.

As discussed in Section 5.2.2 of this report, based on the estimated DNAPL Volume of 1.7
million cubic yards at Sauget Area 1, a cost of $80-$220 million could be anticipated if the
DUS/HPO thermal treatment technology were to be implemented to remove DNAPL at Sauget
Area 1. For planning purposes, a cost of $150 million was applied in the Sauget Area 1 cost
estimates.

Sauget Area 2 Groundwater Migration Control System: Groundwater migration control of
the Sauget Area 1 plume (with the exception of the northern third of Site I) is achieved by the
Sauget Area 2 Groundwater Migration Control System. Since the costs for this are incurred as
a result of the CERCLA Unilateral Administrative Order for Sauget Area 2, they are not included
in the Sauget Area 1 cost estimates.

7.3 Evaluation of Updated Combined Alternatives

The revised combined alternatives were evaluated for benefits, engineering considerations, and
cost.
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Benefits: All four of the revised Combined Alternatives are protective of human health and the
environment, satisfy the remedial action objectives, and satisfy ARARs. Combined Alternative
No. 2 is only marginally more effective than Combined Alternative No. 1 to the extent that
leachate control reduces potential future ground water impact due to leachate migration,
although large volumes of source materials are located in the saturated zone that would not be
captured by the leachate control system. Combined Alternatives No. 3 and 4 are not
considered significantly more effective than Combined Alternative No. 2 and carry with them
appreciably higher cost and greater implementation complexity as well as greater uncertainty.

Alternative 3 includes installation of a hydraulic control system immediately downgradient of
Sites G. H, I. and L, and operation of this system indefinitely. This would result in long term
restoration of downgradient groundwater. However, this groundwater is not being used by any
person, company, or municipality. Due to the availability of surface water and the municipal
ordinance prohibiting use of groundwater. it is considered unlikely that this groundwater would
be utilized.

Time-to-clean estimates were developed for each alternative. As discussed in Appendix H, the
estimates were based on a planning-tevel source decay model that was used to estimate the
lifetime of the groundwater source. This model was originally developed as part of the
BIOSCREEN model (Newell et. al. 1996, EPA/600/R-96/087) and is now incorporated into the
BIOCHLOR model (Aziz et al., 2000. EPA/600/R-00/008) and SourceDK model (Partial et al.,
2004). While the results should be considered order of magnitude estimates, they do show
expected relative differences between different alternatives:

Time to Clean Estimate (years)
Alternative and Key Technology

Alternative 1 (MNA)
Low-range
Mid-range
High-range

Alternative 2 (MNA. hydraulic control of fill)
Low-range
Mid-range
High-range

Alternative 3 (Removal of 50% of waste,
hydraulic control of middle/deep units)
Low-range
Mid-range
High-range

Fill/Shallow
Hydrogedogic Unit

500
1000
2000

500
1000
2000

415
830
1660

Middle/Deep
Hydrogeotogic Units

260
520
1040

260
520
1040

260
520
1040

January 21.2005 Page 44



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L
Sauget and Cahokia, Illinois

Time to Clean Estimate (years)
Alternative and Key Technology

Alternative 4 (in-situ DNAPL treatment
resulting in 96% removal of DNAPL mass))

Low-range
Mid-range
High-range

Fill/Shallow
Hydrogeologic Unit

105
210
420

Middle/Deep
Hydrogeologic Units

75
150
300

Alternatives 1 and 2 have the same time to clean estimates, ranging from 500 years (low-end
estimate for fill/shallow hydrogeologic unit) to 2000 years (high-end estimate for fill/shallow
hydrogeologic unit). Alternative 3 has a slightly reduced time to clean estimate for the
fill/shallow hydrogeologic unit of 415 to 1660 years. Although Alternative 4 has the lowest time
to clean estimate for the fill/shallow hydrogeologic unit, the estimated times are still significant,
ranging from 105 to 420 years.

Engineering Considerations: All four of the Combined Alternatives can be implemented with
conventional materials and equipment. Combined Alternatives No. 1 and 2 can be implemented
with minimal risk to the surrounding population. Combined Alternative No. 3 introduces a
greater risk to the surrounding population and the construction workers involved in the removal
action. Combined Alternative No. 4 would be one of the largest, most expensive, and most
technically challenging DNAPL treatment projects ever attempted.

Cost: The June 2001 EE/CA and RI/FS present value costs were used to develop the following
revised cost estimates:

Revised Combined Alternative No. 1
(Time to Clean Estimate: 500 to 2000 years)

Institutional Controls
Groundwater Monitoring (MNA)
DNAPL Recovery
Low Permeability Cover
Well Abandonment
Sauget Area 2 GMCS

Capital Cost

$166,600
$177,528
$221,239

$5,651,863
$19,251

NA

O & M Cost
(PV)

$620,452
$2810,718

$248,380
$591,207

$0
NA

Total

Total Cost
(PV)

$787,052
$2,988,246

$469,619
$6,243,070

$19,251
NA

$10.5 million
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Revised Combined Alternative No. 2
(Time to Clean Estimate: 500 to 2000 years)

Institutional Controls
Groundwater Monitoring (MNA)
DNAPL Recovery
Low Permeability Cover
Boundary Leachate Control
Wei Abandonment
Sauget Area 2 GMCS

Capital Cost

$166.600
$177.528
$221.239

$5, 651 .863
$1.169.435

$19,251
NA

O&MCost
(PV)

$620.452
$2.810,718

$248.380
$591,207

$6.243.070
$0
NA

Total

Total Cost
(PV)

$787052
$2.988,246

$469,619
$6,243.070
$7,641,267

$19,251
NA

$18.1 million

Revised Combined Alternative No. 3
(Time to Clean Estimate: 415 to 1660 years)

Institutional Controls
Groundwater Monitoring (MNA)
DNAPL Recovery
Low Permeability Cover
Interior Leachate Recovery
Pre-Oesign Investigation
Source Evacuation, On- Site Disposal
(50% of Unsaturated Waste Volume)
Wen Abandonment
Hydraulic Containment
Utifity Relocation
Sauget Area 2 GMCS

Capital Cost

$166.600
$177.528
$221.239

$5.651.863
1.288.252

$2.500,000

$19.834,149

$19,251
$400,539

$1,737.800
NA

O&MCost
(PV)

$620.452
$2.810.718

$248,380
$591.207

$7,952,41 1
$0

$4.541.074

$0
$7.841,046

$0
NA

Total

Total Cost
(PV)

$787,052
$2.988.246

$469.619
$6,243.070
$9,240.662
$2,500,000

$24,375,223

$19.251
$8.241,585
$1,737.800

NA
$56.6 million

Revised Combined Alternative No. 4
(Time to Clean Estimate: 105 to 420 years)

Capita

Institutional Controls S
Groundwater Monitoring (MNA) S

. r. 0 & M CostI Cost (pv)

,166.600 $620.452
,177.528 $2.810,718

IrvSrtu DNAPL Treatment
Low Permeability Cover I $5
Wefl Abandonment i
Utility Relocation | $1
Sauget Area 2 GMCS

651.863 $591.207
S19.251 $0
737.800 SO

NA NA

Total Cost
(PV)

$787.052
$2,988.246

$150.000.000
$6,243.070

$19.251
$1.737,800

NA
Total ! $162 million
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Table 1
Results of May 2004 NAPL Survey

Sauget Area 1
Sauget and Cahokia, Illinois

( .KOl.'NI >WA"I 1. K

S L K V I f t V I NT

Well I.D.

EE-01
EE-03
EE-04
EE-05
EE-11
EE-20
EEG-101
EEG-102
EEG-106
EEG-107
EEG-108
EEG-109
EEG-110
EEG-112
P1-A-S
P1-A-M
P1-A-D
P1-B-S
P1-B-M
P1-B-D
P1-C-S
P1-C-M
P1-C-D
P2-A-S
P2-A-M
P2-A-D
P2-B-S
P2-B-M
P2-B-D
P2-C-S
P2-C-M
P2-C-D
P3-A-S
P3-A-M
P3-A-D
P3-B-S
P3-B-M
P3-B-D
P3-C-S
P3-C-M
P3-C-D
ST-G-S
ST-G-M
ST-G-D
ST-H-S
ST-H-M
ST-H-D

Measured
Depth to Water
(ft below toe)

13.23
15.65
17.04
16.64

(see Note 2)
15.95
17.56
13.90

**

15.55
11.32

*w

13.61
13.15
Dry

23.65
23.60
20.24
20.83
20.72

Dry
21.00
21.06
16.89
16.60
16.92
12.47
12.45
12.60
12.42
13.49
13.84
Dry

17.20
17.35
15.04
14.80
15.20
14.29
16.12
16.16
Dry

12.33
12.60
Dry
8.40
8.87

Measured
Total Depth

(ft below toe)

34.96
34.94
19.94
22.15
23.12
30.45
19.93
22.05

**

32.04
23.97

**

25.33
22.30
22.05
40.21
59.74
21.19
42.67
62.71
19.51
42.30
62.11
20.94
41.49
62.59
12.68
42.60
62.44
15.83
41.53
61.13
16.80
42.05
62.05
16.10
41.36
57.10
18.29
41.58
61.99
12.43
44.53
79.99
8.98

42.73
79.38

Measurements or
Observations of Free Phase

LNAPL or DNAPL?

No
No
No
No

SYes i LNAPL (see Note 2) -
No
No
No
**

No
No
*w

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Table 1
Results of May 2004 NAPL Survey

SaugetArea 1
Sauget and Cahokia, Illinois

M: RVK rs. i r-

Well I.D.

ST-I-S
ST-I-M
ST-I-D
ST-N-S
ST-N-M
ST-N-D
BR-G
BR-H
BR-I

Measured
Depth to Water
(ft below toe)

14.00
13.78
13.63

,*

8.37
8.19
16.45
15.14
17.52

Measured
Total Depth

(ft below toe)

15.07
45.15
79.09

**

41.69
78.68
135.08
117.68
151.11

Measurements or
Observations of Free Phase

LNAPL or DNAPL?

No
No
No
„

No
No

cYes - DNAPlffsee Note 3)i*
No

'Yes - DNAPL (see Nbte4)*

Notes:
1) ** = Water level and or NAPL measurement could not be conducted due to bent well casing or subsurface obstruction.
2) Well EE-11 contained approximately 8 to 9 feet of LNAPL. Measured depth to top of LNAPL was 13.82 feet on May 17, 2004.

A total of approximately one gallon of LNAPL was removed during a recovery test conducted on May 19, 2004.
3) There was no measurable thickness of DNAPL in BR-G. There was some evidence of the presence of a minor amount of

DNAPL in BR-G, based on inspection of a cotton string and a clear bailer lowered to the bottom of the well. A DNAPL
recovery test was attempted at this location. No free phase DNAPL or DNAPL droplets were noted in the produced fluids.

4) At BR-I, there was some evidence of the presence of a minor amount of DNAPL based on inspection of a cotton string and
clear bailer lowered to the bottom of the well. The bailer contained approximately 1/8th inch of DNAPL when it was retrieved.
A DNAPL recovery test was attempted at this location. No free phase DNAPL or DNAPL droplets were noted in
the produced fluids.
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Table 2
Results of October 2004 NAPL Survey

Sauget Area 1
Sauget and Cahokia, Illinois

r.KUUNDW

s r u v u r s,

Well I.D.

EE-11
A1-1
A1-2
A1-3
A1-4
A1-5
A1-6
A1-7
A1-8
A1-9
A1-10
A1-11
A1-12
A1-13
A1-14
A1-15
A1-16
A1-17
A1-18
BR-G
BR-H
BR-I

Measured
Depth to Water
(ft below toe)

13.73
14.76
13.41
16.91
15.61
14.57
15.93
15.23
17.02
12.73
17.29
18.73
11.88
14.70
19.95
12.15
15.79
15.83
14.90
15.72
14.64
16.41

Measured
Total Depth

(ft below toe)

23.05
115.23
115.10
118.24
117.57
117.30
118.41
117.02
117.62
116.72
119.01
123.81
119.50
117.73
125.06
116.23
124.68
27.98
119.40
135.03
119.30
148.75

Measurements or
Observations of Free Phase

LNAPLor DNAPL?

Yes - LNAPL (see Note 1 )
No
No
No
No
No
No
No

Yes - DNAPL (see Note 1)
No
No
No
No
No
No
No
No
No
No

Yes -DNAPL (see Note 1)
No

Yes - DNAPL (see Note 1 )

Notes:
1) For more details regarding the observations at EE-11, A1-8, BR-G, and BR-I, see Section 4.2 in "Results

of DNAPL Characterization and Remediation Study," January 21, 2005.
2) The measurements listed on this table were recorded October 26-27, 2004.
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Saugetand Cahokia, Illinois

Boring ID
A1-01

Depth
Interval
(ft bos)
0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No

Chemical or
Hydrocarbon

Odor
-

Maximum
PID

Headspace
(pom)

10
8

NAPL
FLUTe
Ribbon

Test
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)
0.054

Total
SVOCs
(mg/kg)

ND

Total
Organic
Carbon
(mg/kg)
90000

No Recovery

No
No

Sheen
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Slight
Slight
Slight

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

10
31

8
10
12
12
11
9
8
10
9
11
11
9
8
11
11
8
8

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative 0.42

- -

Split Spoon Core Collected
Black

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

-

0.049

0.019

0.01

0.0088

-

ND

ND

ND

ND

-
10000

740

1100

1800

500

740

No Recovery

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

10
11
9
9
8
9
10
10
10
11
11
9
9
11
11
10
12

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

0.011

0.016

0.015

ND

ND

ND

ND

ND

ND

ND

900

860

4500

1400

<1000

400

No Recovery

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Borinq ID
A1-02

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Sheen
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No

Slight
Yes
Yes

Slight
Slight
Sliqht
Slight
Slight
Slight

No
No
No

Slight
Yes
Yes

Slight
Slight
Sliqht
Yes
No

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes

Sliqht
No
No

Slight
Sliqht
Slight
Slight

No
Sliqht
Slight
Slight

No
No
No
No
No

Maximum
PID

Headspace
(ppm)

0
9

41
537
345
276
44
64
32
50
38
49
70
59
30
48
8

27
18
47
471
52
21
233
192

121
114
28
33
18
14
2
13
13
1
1
0
0
0
0
0
0

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Neqative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Neqative

Negative

Neqative
Negative

Negative

Negative

Neqative

Negative

Neqative

Neqative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mq/kq)

746

298

1.8

0.74

0.75
13

Total
SVOCs
(mq/kq)

1100

2900

16

ND

0.31
68

Total
Organic
Carbon
(mq/kq)

39000

200000

860
2800

600

470
880

Split Spoon Core Collected
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Neqative

Red droplets

Pink coating

Pink coating

Negative

Neqative

Dense layer

Neqative

Negative

Neqative

Negative
Neqative

-

29

1.1

0.94

-

0.67
0.24

-

31

1.1

9.3

0.14

0.037

-

440

420

<1000

3000

<1000

<1000
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Sauget and Cahokia, Illinois

Boring ID
A1-03

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5

7.5-8.5
8.5-11
11-13.5
13.5-16
16-18
18-20

20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5
112.5-115

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No

Oily coating
Oily coatina
Oily coating
Oily coating

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No

Yes
Yes
Yes
Faint
Faint
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Maximum
PID

Headspace
(ppm)

2
0
0

236
331
47
25
8
5
3
5
2
1
0
0
0
0
0
1
1
2
1
1
0
0
1
0
0
0
0
0
0
0
0
0

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Negative

Clear layer

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

-

8.1
1.6

0.37

0.016

0.013

0.02
0.0085

0.0089

0.0084

Total
SVOCs
(mg/ko)

-

29
82

0.28

0.031

0.59

NO
0.11

0.14

0.15

Total
Organic
Carbon
(mq/kg)

-

42000
49000

5400

5500

920

650
<1000

520
920

1400
3600

1300

Split Spoon Core Collected

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

0
0
0
0
0
0
0

3.8

Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

0.037

0.011

ND

ND

2900

550

No Recovery

See notes on page 18



GSI Job No. G-2876
Issued: 1/21/05
Page 4 of 18
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SERVICES, INC

TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

See notes on page 18

Boring ID
A1-04

Depth
Interval
(ft DOS)

0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5^5
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor

-

-

Maximum
PID

Headspace
(pprrO

65
129
94
122
115
136

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

7

0.0076

Total
SVOCs
(mg/kq)

35

2.1

Total
Organic
Carbon
(mg/kg)

59000

16000
Split Spoon Core Collected

No
No
No

.

;
91
68
19

Negative
Negative
Negative

Negative

Negative

-
0.014

-
0.038

-
1500
540

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No
No
No

Faint
No
No
No
No
No
No
No
No
No
No

19
15
11
40
24
15
12
9
8
6
5

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

-

0.053

ND

;

-

0.031

ND

;

-

1600

1100

510
Split Spoon Core Collected

No
No
No
No
No
No
No

No
No
No
No
No
No
No

6
7
7
8
11
14
a

Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative

Negative

Negative

0.031

0.01
ND

0.024

0.024
0.026

1200

1300
840

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

6
15
3
8
13
11
15
10
6
10
12
12
10

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

-
ND

ND

ND

-
ND

ND

ND

-
- 410

2500

520

1200
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Saugetand Cahokia, Illinois

Borinq ID
A1-05

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Maximum
PID

Headspace
(Dpm)

2
0
0
0
0
4
1
0
1
1
11
0
8
4
1
0
3
1
2
1
1
0
0
0
0
0
1
0
0
0
1
1
0

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Negative
Negative
Negative
Neaative
Neaative

Oil-in-Soil Test Kit with
Sudan IV Dye

Negative

Neaative

Negative

Neaative

Negative

Neaative

Negative

Neaative

Negative

Neaative

Negative

Neaative

Negative

Neaative

Negative

Neaative
.

Results of Lab Testing for
Chemical Composition

Total VOCs
(mq/kq)
0.067

0.01

0.038

0.033

0.012

0.092

0.0032

0.037
.

Total
SVOCs
(mq/kq)

0.24

0.1

0.036

0.049

0.022

ND

ND

ND
-

Total
Organic
Carbon
(mq/kq)
4700

2000
1100

2000

420

1400
1100

30000

660

1700

2200
-

No Recovery
No
No

No
No

0
0

Negative
Neaative Neaative

0.015 ND 1100

No Recovery

No
No
No
No
No
No

No
No
No
No
No
No

0
0
0
0
0

Negative
Neaative
Negative
Negative
Negative
Neaative

Neaative

Negative

Neaative

0.017

0.02

ND

ND

780

480

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Sauget and Cahokia, Illinois

Borinq ID
A1-06

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No

Chemical or
Hydrocarbon

Odor
No
No

Maximum
PID

Headspace
(ppm)

16
18

NAPL
FLUTe
Ribbon

Test
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

0.041

Total
SVOCs
(mg/kg)

6.1

Total
Organic
Carbon
(mg/kg)

12000

No Recovery

Oily black coating
No

Oily black coating
Oily black coating

No
Sheen

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

-

-

Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Yes

Slight
Slight
Slight

218
607
223

226
597
978
327
154
264
117
87
70
79
69
57
28
28
70
52
51
75
91
26
3
3

Negative
Negative
Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Red ball

Black

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative
Negative

Negative

59

840
25

5.6

1.5

3.7
36

480

240
72

1.6

-

2.8
2

62000

5000
7500

480

750

-

2900
3700

3200

No Recovery

No
No

Slight
Slight

18
14

Negative
Negative Negative

0.0031 0.52 610

No Recovery

No
No
No
No
No
No

No
No

Slight
Slight
Slight
Slight

11
6
13
13
13
11

Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

0.023

ND

0.1

1.2

<1000
410

790

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Borinq ID
A1-07

Depth
Interval
(ft bus)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screeninq Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor

-

;

Maximum
PID

Headspace
(ppm)

9
0
0
0
0
0

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

0.026

20

Total
SVOCs
(mg/kg)

14

2.9

Total
Organic
Carbon
(mg/kg)
20000

7900
7600

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No
No
No

.

No
No
No
No
No
No
No
No

0
34
14
10
9
14
9
14
11
7
4

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative
Negative

Negative

Negative

Negative

.
8.3

0.063

;

-
3.2

0.07

;

.
9100

570

-

Split Sooon Core Collected
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

6
3
8
4
13
13
11
11
10
14

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Red spots

Negative

Negative

Negative

Red spots
.

ND

ND

0.02
-

ND

ND

0.23
-

2300
760
450

620

1400
-

No Recovery
No
No
No
No

No
No
No
No

17
13
20
16

Negative
Negative
Negative
Negative

Red spots

Negative

ND

-

ND

;

<1000

" ;
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

4
13
8
11
14
15
10
10
8
-

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Red spots

Negative

Negative

Negative

Negative
-

0.03

ND
0.003

0.004

0.76

0.37
0.17

ND

2400

<1000
1400

1100
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Saugetand Cahokia, Illinois

Boring ID
A1-08

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No

Oily
Oily
Oily

Oily film
Oily film
Oily film
Oily film

No
No

Chemical or
Hydrocarbon

Odor
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

Maximum
PID

Head space
(ppm)

1.1
242
957
713
308
280
271
189
185
224

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative
Negative
Negative
Negative

Pink bead
Pink bead
Red film
Red film
Negative
Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

1844

976

262

Total
SVOCs
(mg/kg)

270

510

28000

Total
Organic
Carbon
(mg/kg)

32000
35000

13000

54000

Split Spoon Core Collected

Yes
Yes

348
339

Negative
Negative

Red film
Red film

35 75 1400

Split Spoon Core Collected

Oily film
Oily film
Oily film
Oily film
Oily film
Oily film
Oily film

No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes

302
399
434
296
379
240

Negative
Negative
Negative
Negative
Negative
Negative

Red film
Red film

Red spots
Red spots
Red spots
Pink bead

50
-

230

;
3000

-

Split Spoon Core Collected
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

402
532
598
285
326
539
419
286
131
121
262

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Pink bead
Pink bead
Pink bead
Red spots
Red soots
Pink bead
Pink bead
Pink bead
Red spots
Red spots
Pink bead

6.6
34

11

2.4

54
49

1000

370

1700
1900

7600

- 920
3300

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
No
No
No
No
No
No
No

122
232
155
198
181
173
195
61
67
118

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Pink bead
Pink bead
Pink bead
Pink bead
Pink bead
Pink bead
Pink bead
Red spots
Negative
Negative

-
1.5

1.7

-

-
21

29

-

-
480

740

-
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-09

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
Yes
No
No
No

Maximum
PID

Headspace
(ppm)

55
29
54
12
9
7

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative
Negative
Negative
Negative
Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

0.24

-

Total
SVOCs
(mg/kg)

0.11

-

Total
Organic
Carbon
(mg/kg)

13000

5600
Split Sooon Core Collected

No
No
No

Oil staining
No
No
No
No
No
No
No

No
No
No
Yes
Yes
Yes
Yes

12
51
47
383
343
239
225
44
133
86
165

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Red spots Pink bead
Pink bead

Red spots

Pink bead
Negative
Negative
Negative
Negative

0.15

168

198

22

ND

12

0.28

0.14

15000

1000

670
630

1700
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No
No

Yes
Yes

Yes

Yes
Yes

61
76
177
88
163
78
26
50
37
32
15

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative
Negative

Red spots Pink bead
Red spots Pink bead

Negative
Negative

Pink bead
Negative
Negative
Negative

-

4.4

2.7

-

.

0.088

-

-

-

660

440

2800
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No
No
No
No
No

Faint
Faint
Faint
No
No
No
No
No
No
No
No
No
No
No

28
42
41
27
15
12
25
3
1
2
4
6
4

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Red spots

Negative

Negative

Negative

Negative

Negative

Negative
-

3.1

1.6

0.52

1.2

-

0.097

0.14

1.1

3.2

-

1100

420

<1000

1100

-
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-10

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No

Chemical or
Hydrocarbon

Odor

-

Maximum
PID

Headspace
(ppm)

9
8
8

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dye

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mq/kg)

0.11

Total
SVOCs
(mg/ka)

39

Total
Organic
Carbon
(mq/kg)

13000

No Recovery

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

2
3
6
5
5
5
9
6
8
6

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative
Negative

0.96

ND

0.0034

0.14

0.22

0.22

16000

6500

1100

1500

Split Spoon Core Collected
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

3
5
3
7
9
8
7
8
8

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

-

ND

0.002

-

0.02

ND

810

600

950

No Recovery

No
No
No
No
No
No
No
No
No
No
No
No
No
No
-

No
No
No
No
No
No
No
No
No
No
No
No
No
No
-

6
10
7
8
8
5
9
2
2
3
5
6
7
7
-

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

-

Negative

Negative

Negative

Negative

Negative

Negative

Negative
-

ND

0.0042

ND

ND

-

0.11

ND

ND

ND

-

710

-1200
1300

1400

660

-
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Sauget and Cahokia, Illinois

Boring ID
A1-11

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5
112.5-115

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
No
No
No
No

Maximum
PID

Headspace
(pom)

2
1
8
5

22
11

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dye

Negative

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

0.023

0.023

Total
SVOCs
(mg/kg)

1.1

0.24

Total
Organic
Carbon
(mg/kg)

820

2200

No Recovery

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

19
7
4
15
14
13
15
15
5
4

16
15
15

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

0.027

0.016

0.013

-

0.049

0.058

0.028

-

880

620

880

;
No Recovery

No
No
No

No
No
No

16
16
17

Negative
Negative
Negative

-
Negative

0.021

0.012

ND

ND

750
600
820

No Recovery
No
No
No
No
No
No
No

No
No
No
No
No
No
No

11
16
14
11
6

8

Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

;

-

0.02

0.03

-

ND

ND

-

620

<1000
No Recovery

No
No
No
No
No

No
No
No
No
No

7
0
5
3
1

Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

-

0.02

-

ND

-

400

1300
No Recovery

No
No
No

No
No
No

1
0
0

Negative
Negative
Negative

Red specks

Negative

0.015 ND <1000

No Recovery

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-12

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Slight
Slight
Slight
Slight
Slight
Slight

No
No

Maximum
PID

Headspace
(ppm)

0
0
0
2
0
10
0
0
0
2
0
6
9
6

32
116
97
33
117
74
82
36
39
65
99

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

1.1

0.38

0.063

2.6

5.2

47

5.1

Total
SVOCs
(mg/kg)

0.46

ND

ND

ND

0.028

0.46

0.32

Total
Organic
Carbon
(mg/kg)

3200

4200

5200

1100

460

720

3200
3800

3200
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight
Slight

36
23
32
3
7

36
4
0
0
0
0
0
0
0

24
27
15
60

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative
-

.

1.8

3.1

0.085

-

0.59

-

0.069

0.05

0.081

-

58

-

400

- 520

480

480

-

780
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Sauget and Cahokia, Illinois

Borinq ID
A1-13

Depth
Interval
(ft bqs)

0-2
2-4

4-6.5
6.5-9
9-11.5
11.5-14
14-16.5
16.5-19
19-21.5
21.5-24
24-26.5
26.5-29
29-31.5
31.5-34
34-36.5
36.5-39
39-41.5
41.5-44
44-46.5
46.5-49
49-51.5
51.5-54
54-56.5
56.5-59
59-61.5
61.5-64
64-66.5
66.5-69
69-71.5
71.5-74
74-76.5
76.5-79
79-81.5
81.5-84
84-86.5
86.5-89
89-91.5
91.5-94
94-96.5
96.5-99
99-101.5
101.5-104
104-106.5
106.5-109
109-111.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No

Chemical or
Hydrocarbon

Odor
-

Maximum
PID

Headspace
(ppnrO

0
0

NAPL
FLUTe
Ribbon

Test
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Neqative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

8.6

Total
SVOCs
(mq/kq)

1.6

Total
Organic
Carbon
(mg/kq)

50000

No Recovery

No
Oily black material

- 0
34

Negative
Negative Black 134 710 170000

No Recovery
Oily black material
Oily brown liquid

No
Sheen

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Slight
Slight
Slight

No
Slight
Sliqht
Slight
Slight
Slight
Sliaht

No

42
133
313
167
44
17
15
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Neqative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Negative
Negative

Black
Red layer
Red layer
Negative
Neqative

Negative

Neqative

Negative

Negative

Negative

Neqative

Negative

Neqative
-

-
193

0.075

-

-

0.51

-

-
170

0.059

-

-

ND

-

-
26000

820

480

-

-

1600

1500

-
No Recovery

No
No

Slight
Sliqht

0
0

Negative
Negative Negative 0.061 ND

<1000
<1000

No Recovery

No
No
No
No
No

No
No
No
No
No

0
0
0
0
0

Negative
Negative
Negative
Neqative
Neqative

Negative

Neqative
-

0.0057
-

ND
-

<1000
-

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-14

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5
112.5-115
115-117.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No
No
No

Brown liquid
No

Black liquid
Brown liquid

No
No

Free product layer
Free product layer
Free product layer

No
Black staining
Black staining
Black staining

No
No
No
No
No

Sheen
Brown liquid

No
No

Chemical or
Hydrocarbon

Odor

-

Strong
Strong
Strong
Strong
Strong
Strong
Strong
Strong
Strong
Strong
Strong
Strong

-

-

-

Maximum
PID

Headspace
(ppm)

3
153
37
92

234
235
218
100
26
78
171
178
176
152
124
128
226
177
105
40
64
77
18
85
51
5
14

42
44

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Saturated
Saturated
Saturated
Saturated
Saturated
Saturated
Negative
Negative
Saturated
Saturated
Saturated
Saturated

Saturated
Saturated
Saturated
Saturated
Saturated
Saturated
Saturated
Saturated
Saturated
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Slight pink
Foamy
Foamy

Foam with layer
Foam with layer

Foam

Black layer
Product layer

Pink foam
Pink

Red sheen
Pink coating
Pink coating
Pink coating
Black layer

Pink coating
Pink coating
Pink coating
Slight pink

Negative
Negative

Pink coating
Pink coating
Pink coating
Pink coating

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

18

138

84

25

1.2

0.63
0.68

ND

Total
SVOCs
(mg/kg)

52

550

3100

520

54

31
3.1

3.4

Total
Organic
Carbon
(mg/kg)^

42000

28000

1200

12000

3400

1600
930

780
1100
480

<1000

No Recovery

Brown liquid
Brown liquid
Brown liquid

Free product layer

-

-

32
0
0

36

Negative
Negative
Negative
Negative

Red layer
Black layer
Black layer

0.63

ND

88

220

500

2300
No Recovery

Free product layer
Free product layer
Free product layer
Free product layer

No
Staining

;

.
Strong
Strong

;

27
47
11
37
34
26
29
66

Negative
Negative
Negative
Negative
Negative
Negative

-

Red
Red
Red
Red
Red
Red
Red

Negative

.

ND

0.99

.

360

1800

-

1000

1500

See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-15

Depth
Interval
(ft bgs)
0-2.5
2.5-5
5-7.5

7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Maximum
PID

Headspace
(ppm)

2
2
2
2
3
3
3
3
3
3
3
2
5
0
5
4
4
1
5
4
6

1
1
1

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dye

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative
.

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kq)

0.027

0.46

0.01

0.016

0.14

0.11

0.33

Total
SVOCs
(mg/kg)

ND

ND

ND

ND

0.034

ND

0.049

Total
Organic
Carbon
(mg/kq)

8100

6400
1300

440

700

670
760

<1000

900
No Recovery

Split Spoon Core Collected
No
No

Slioht
Slight

0
0

Negative
Negative

Negative
.

.
-

.
-

-
-

No Recovery
No
No

No
No

0
6

Negative
Negative Negative 0.026 0.12

480
450

No Recovery

No
No
No

No
No
No

1
1
0

Negative
Negative
Negative

Negative
.

0.047

0.02

0.046

0.12

<1000

<1000

No Recovery

No
No
No
No
No

No
No

Slight
Slight
Yes

1
3
3
1
1

Negative
Negative
Negative
Negative
Negative

Negative

Negative
-

0.06

-

0.34

-

990

-
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-16

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45-47.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No

Free product
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
Yes
Yes

Slight
Slight
Slight
Slight
Sliqht

No
No

Slight
Sliqht
Slight
Slight
Slight
Sliqht
Slight
Slight
Slight
Sliqht
Slight
Slight
Slight
Sliqht
Slight
Slight
Slight
Sliqht
Slight
Slight

No
No
No
No
No
No
No
No
No
No
No
No
No
No

Sliqht

Maximum
PID

Headspace
(ppm)

1
12
16
9

26
15
18
31
48
35
49
91
25
34
50
49
25
98
4
4
17
7
11
11
8

80
4
3
3
4
14
14
10
13
17
17
17
15
18
8
17
16
23
19
19

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative

Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Negative
Negative
Negative
Neqative
Neqative

Oil-in-Soil Test Kit with
Sudan IV Dve

Pink ball
Dark

Pink coating
Red droplets

Pink ball

Neqative

Negative

Neqative

Negative

Neqative

Negative

Neqative
Negative

Neqative

Negative

Neqative

Negative

Neqative

Negative

Neqative

Negative
Negative

Neqative

Results of Lab Testing for
Chemical Composition

Total VOCs
(ma/kg)

2

3.3

7.1

3

3.2

4.3

1.3

0.025

0.023

0.032

0.0018

-

Total
SVOCs
(mg/kg)

9.8

0.99

5.3

0.88

0.93

1.4

0.066

0.031

0.2

0.088

0.37

-

Total
Organic
Carbon
(mq/kq)

26000
11000

6100

760

1400

1300

4100

500

650

<1000

560

<1000

420
<1000

-
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
Sauget Area 1, Sauget and Cahokia, Illinois

Borinq ID
A1-17

Depth
Interval
(ft bgsl
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

Chemical or
Hydrocarbon

Odor

Maximum
PID

Headspace
(ppm)

NAPL
FLUTe
Ribbon

Test
Oil-in-Soil Test Kit with

Sudan IV Dve

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

Total
SVOCs
(ma/kg)

Total
Organic
Carbon
(mg/kg)

No Recovery
No
No
No
No
No

No
No
No
No
No

6
6
4
3
0

Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

0.048

-

0.48

-

13000

5400
No Recovery

No
No
No

No
No

Faint

0
2
0

Negative
Negative
Negative

Negative

Negative

0.14

0.02

0.2

0.15

5100

600
See notes on page 18
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TABLE 3
RESULTS OF SOIL CORE INSPECTION AND TESTING

DNAPL Characterization Study
SaugetArea 1, Saugetand Cahokia, Illinois

Boring ID
A1-18

Depth
Interval
(ft bqs)
0-2.5
2.5-5
5-7.5
7.5-10
10-12.5
12.5-15
15-17.5
17.5-20
20-22.5
22.5-25
25-27.5
27.5-30
30-32.5
32.5-35
35-37.5
37.5-40
40-42.5
42.5-45
45^7.5
47.5-50
50-52.5
52.5-55
55-57.5
57.5-60
60-62.5
62.5-65
65-67.5
67.5-70
70-72.5
72.5-75
75-77.5
77.5-80
80-82.5
82.5-85
85-87.5
87.5-90
90-92.5
92.5-95
95-97.5
97.5-100
100-102.5
102.5-105
105-107.5
107.5-110
110-112.5
112.5-115

Results of Field Screening Tests

Visible Evidence of
NAPL on Soil Core

No
No
No
No
No
No

Chemical or
Hydrocarbon

Odor
No
No
Yes
Yes
No
No

Maximum
PID

Headspace
(ppm)

8
47
129
295
49
140

NAPL
FLUTe
Ribbon

Test
Negative
Negative
Negative
Negative
Negative
Negative

Oil-in-Soil Test Kit with
Sudan IV Dve

Negative
Negative

Pink bead
Pink bead
Negative
Negative

Results of Lab Testing for
Chemical Composition

Total VOCs
(mg/kg)

42

2.6

Total
SVOCs
(mg/kq)

27

4.1

Total
Organic
Carbon
(mg/kg)

4100
690
1700

Split Spoon Core Collected
No
No
No
No
No
No
No

No
No
No

Faint
Faint
Faint
Faint

98
56
83
74
79
44
91

Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative
Negative

Negative
Negative
Negative
Negative

.

2.2

4.4

46

1.1

-

970

1300
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Faint
Faint
Faint
Faint
Faint
Faint
Faint
Faint
Faint
Faint
Faint
No
No
No
No

18
76
55
22
17
13
34
26
28
13
18
16
12
13
20

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Negative

Negative

Negative

Negative

Negative

Pink bead

Pink bead

.
2.3

0.48

0.51

0.7

-
0.14

0.083

0.19

0.095

-
740

830
640

720

530
Split Spoon Core Collected

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

10
13
15
32
13
10
13
7
8
12
8
6
13
13

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

-
Negative

Negative

Negative

Pink bead

Negative

Pink bead

Negative

.

0.026

0.11

0.039

0.002

-

ND

ND

ND

ND

-

420

540

<1000
580

<1000
No Recovery

Notes:
1) Field screening test results shown in bold are considered indications of confirmed or possible NAPL presence within the soil cores.
2) Boring locations are shown on Figures 18,19, and 20.
3) General descriptions of soil core examination & testing methods:

PID Headspace: Representative portion of each core placed in sealed plastic bag at ambient temperature and head-space tested with
organic vapor analyzer equipped with photo-ionization detector (11.7 eV lamp).
NAPL FLUTe Ribbon Test: A strip of fabric impregnated with hydrophobia dyes is applied directly to the soil core and fabric inspected
for visible evidence of a reaction.
Oil-in-Soil Test: Measured volumes of soil and clean water are added to a vial that contains a polystyrene bead and a sugar cube
with Sudan IV dye. The vial is agitated to completely dissolve the sugar cube and release the Sudan IV dye. The vial is then inspected
for the presence of a NAPL layer, for red spots that indicate NAPL, or for a pink halo or hue on the polystyrene bead.

4) See Tables D-1 and D-2 for results of soil sample analyses for VOCs, SVOC, and total organic carbon.
5) ND = Not detected. - = No data for this test for this depth interval
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TECHNICAL MEMORANDUM (revised)

TO: Dr. Richard S. Williams, Solatia Inc.

FROM: James A. Kearley

RE: Evaluation of September 1999 DNAPL Thickness Data on Table 4-Oc
Sauget Area 1, Sauget and Cahokia, Illinois

1.0 INTRODUCTION AND BACKGROUND

From September 1999 to April 2000, sampling and testing activities were conducted to
investigate impacts to environmental media resulting from disposal/deposition of
materials in Sauget Area 1 and to assess the associated risk to human health and the
environment. Environmental contractors conducted the work on behalf of a group of
potentially responsible parties (PRPs). During September 28-30, 1999, a contractor
measured fluid levels and total depths at 38 wells and piezometers, all of which were
screened in the shallow or middle hydrogeologic units (SHU or MHU) of the alluvial
aquifer. According to the field notes from this survey, many of these wells and
piezometers reportedly contained a significant thickness of pooled DNAPL. The PRPs'
technical staff believed that these DNAPL thickness measurements were not reliable
because pooled DNAPL was not observed during well development and sampling in
October 1999. However, no further work was performed at the time to refute the DNAPL
thickness data in the September 1999 field notes.

A copy of the September 1999 field notes was included in the Field Sampling Report for
the Sauget Area 1 investigations (O'Brien & Gere, 2000), but the survey results were not
discussed in the Sauget Area 1 Engineering Evaluation/Cost Analysis and Remedial
Investigation/Feasibility Study (the EE/CA and RI/FS report). The EE/CA and RI/FS
report (Roux Associates, 2001) did discuss the potential for DNAPL occurrence at
Sauget Area 1 based on analysis of several indicators. The indicators included
increasing COC concentrations with depth, presence of COCs deep in the alluvial
aquifer, and presence of some COCs at concentrations in excess of 1% of the pure-
phase solubility. Based on this information, the conceptual model for DNAPLs at that
time was described as follows:

It is expected that much of the DNAPL mass at Sauget Area 1 is trapped by
capillary forces within the alluvial aquifer pore space as small, discrete blobs and
ganglia. However, some free-phase DNAPL may have migrated to the bedrock
surface, where it may be present in free-phase pools.

The EE/CA and RI/FS report also discussed the presence or potential presence of
pooled DNAPL observed at two bedrock wells (BR-G and BR-I) that were installed in
2000.
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The DNAPL data from the September 1999 field notes were tabulated and presented in
Table 4-Oc in an EE/CA and RI/FS report prepared by a contractor to the US Army
Corps of Engineers for the USEPA (Adrian Brown, 2001). In a letter dated January 9,
2003, the USEPA requested that the PRPs perform a DNAPL investigation at Sauget
Area 1. The DNAPL characterization study at Sauget Area 1 has recently been
completed, in accordance with the approved Work Plan (GSI, 2004).

As documented in this memorandum, the September 1999 DNAPL thickness data are
not reliable and do not accurately represent conditions within the SHU and MHU of the
alluvial aquifer. This conclusion is based on results of a May 2004 NAPL survey and
several sources of information that were available in 1999-2000, including: i) the
absence of visual observations of pooled DNAPL in field notes from well development
and sampling in October 1999; ii) the absence of low-permeability layers within the
alluvial aquifer that could account for significant pooling of DNAPL in the SHU and MHU;
iii) groundwater analytical results from certain wells that appear to be inconsistent with
the reported presence of significant thickness of pooled DNAPL in those wells; and iv)
the reported presence of pooled DNAPL in the SHU and MHU at locations near Site N.

An earlier version of this memorandum dated August 4, 2004 was previously submitted
to USEPA. The memorandum has been revised to address comments received from
USEPA in a letter dated September 16, 2004.

Key Finding of this Memorandum

Based on review of all available information, it is our opinion that the only reliable data
in the September 1999 field notes regarding NAPL occurrence is the visual observation
of free product (now known to be LNAPL) at well EE-11 We believe that pooled
DNAPL was not widely present during September 1999 within the wells and
piezometers screened in the shallow and middle hydrogeologic units of the alluvial
aquifer.

2.0 EVALUATION OF SEPTEMBER 1999 FIELD NOTES

The field notes from the well survey conducted in September 1999 (see Attachment 1 of
this memo) were included in Volume 9 of the Field Sampling Report for Sauget Area 1
(O'Brien & Gere, 2000).

Scope of the September 1999 NAPL Survey: A total of 38 locations were measured
during the NAPL survey, including fourteen shallow monitoring wells and twenty-four
small-diameter piezometers. The field notes include the following information: date and
time of measurements; air monitoring readings from a photo-ionization detector (PID);
depth to water in feet below grade; total well/piezometer depth in feet below grade; and
measurements of depth to top of DNAPL and depth to base of DNAPL in feet. The
downhole soundings were taken with an interface probe, but the make and model of the

Evaluation of September 1999 Sauget Area 1
DNAPL Thickness Data on Table 4-Oc Sauget and Cahokia, Illinois
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interface probe were not identified in the notes. Inspection of the interface probe tape
was the apparently only method for visual confirmation of NAPL presence. There were
no indications in the notes that other methods (i.e., clear bailers or weighted cotton
string) were used for further visual confirmation of NAPL presence. As shown below, the
field notes indicate that the well soundings were taken at a rapid pace. This suggests
that the survey may have been performed in a hurried manner.

Measurement
Date

9/28/99
9/29/99
9/30/99

Survey Duration
(minutes)

125
70
160

Wells/Piezometers
Measured

17
6
15

Avg. Time per
Well/Piezometer (minutes)

7.4
11.7
10.7

NAPL Survey Results: Measured total depths ranged from to 9.85 feet to 60.08 feet.
Based on this range of total depths, all the wells and piezometers were screened in
either the SHU or MHU of the alluvial aquifer. Based on well soundings using the
interface probe, pooled DNAPL was reported to be present at 33 of the 38 wells and
piezometers. The maximum reported thickness of pooled DNAPL was 23.29 feet at well
EE-01. DNAPL thickness of three feet or more was reported to be present in 24 of the
38 wells and piezometers.

At seven piezometers, it was reported that there were two or three separate layers of
pooled DNAPL. For example, the field notes included the following data for piezometer
P1-A-M

Data Reported for Piezometer P1-A-M
Depth to water

First interval of DNAPL
Second interval of DNAPL

Third interval of DNAPL
Total depth of well

20.54 ft
21.60-24.89 ft (thickness=3.29 ft)
36.31-37.71 ft (thickness=1.40 ft)
39.08-40.42 ft (thickness=1.34 ft)
40.42 ft

The only visual observation of NAPL recorded in the September 1999 field notes was for
well EE-11 The field notes indicated that free product was present at EE-11 from "10.27
feet down" and stated that the "Well has free product in it! Brown oily liquid." This
observation was apparently based on inspection of the interface probe after it was
removed from EE-11.

GSI's Evaluation of the September 1999 Field Notes: NAPL was certainly present in
well EE-11, based on the visual observation of free product recorded in the field notes.
As discussed in Section 3.0 of this memorandum, NAPL was found at well EE-11 during
the May 2004 survey and was confirmed to be LNAPL and not DNAPL.

If a significant thickness of pooled DNAPL had actually been present in other wells and
piezometers measured in September 1999, then there should have been additional
visual observations of free product on the interface probe. No visual observations of

Evaluation of September 1999
DNAPL Thickness Data on Table 4-Oc
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NAPL were recorded in the field notes, except at EE-11. The absence of visual
observations of free product on the interface probe at other wells calls into question the
reliability of the DNAPL thickness data in the September 1999 field notes.

The reported presence of multiple distinct layers of pooled DNAPL in seven piezometers
also raises concerns about the reliability of the DNAPL soundings. When pooled
DNAPL is present in a well, it is typically encountered in a single layer at the bottom of
the well, not in multiple layers distributed within the water column.

3.0 RESULTS OF MAY 2004 AND OCTOBER 2004 NAPL SURVEYS

As requested by the PRP group. Groundwater Services, Inc. (GSI) performed a NAPL
survey at Sauget Area 1 in May 2004. The survey included 57 wells and piezometers
and was conducted in accordance with the procedures outlined in Task 2 of the Work
Plan for DNAPL Characterization and Remediation Study (GSI, 2004). C2M Hill, a
USEPA contractor, was present for oversight of the survey.

NAPL Survey Procedures: At each well and piezometer, the survey included
measurement of depth to water and a check for the presence and thickness of
accumulated LNAPL and pooled DNAPL using an electronic interface probe. A
disposable clear bailer was lowered to the water level in each well to check for the
possible presence of accumulated LNAPL. A visual check for pooled DNAPL was
performed by lowering a weighted cotton string to the bottom of the well, then retrieving
the string to inspect for evidence of staining. Finally a disposable clear bailer was
lowered to the bottom of each well to check for the presence of pooled DNAPL. New
string, bailer, and bailer cord were used for each well, and soiled string, bailers, and cord
generated during the survey were placed in a designated container for management as
investigation-derived waste.

Results of May 2004 NAPL Survey and NAPL Recovery Tests: Of the 57 wells and
piezometers surveyed in May 2004, three were bedrock wells (BR-G, BR-H. and BR-I)
and 54 were screened in the SHU or MHU of the alluvial aquifer. Two of the bedrock
wells (BR-G and BR-I) showed some evidence of the presence of a small amount of
pooled DNAPL, but no free product was recovered from BR-G or BR-I during recovery
tests conducted in May 2004. NAPL survey and recovery test results for the bedrock
wells will be discussed in the project report for the Sauget Area 1 DNAPL
characterization study.

Of the 54 wells and piezometers screened in the SHU and MHU that were measured in
May 2004, only well EE-11 was found to contain free product (see Table 2-1 in
Attachment 2). Well EE-11 contained a dark brown LNAPL that appeared to be a
petroleum hydrocarbon, based on color and odor. The well contained as much as 8 to 9
feet of LNAPL. A total of approximately one gallon of LNAPL was removed from EE-11
during a recovery test conducted on 5/19/04. Well EE-11 went dry after only a relatively
short period of pumping. Fluid levels in EE-11 were re-measured on 5/20/04 and at that
time well EE-11 had a layer of LNAPL approximately 0.2 feet thick. A total of

Evaluation of September 1999 Sauget Area 1
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approximately 1/4 cup of LNAPL (0.02 gallons) was removed from EE-11 during the
recovery test conducted that day. A sample of LNAPL recovered from EE-11 on 5/19/04
was retained for chemical analysis and physical properties testing. Laboratory testing
results will be documented and discussed in the project report for the Sauget Area 1
DNAPL characterization study.

A second NAPL survey was conducted at Sauget Area 1 in October 2004, but this
survey provided little new information regarding the wells and piezometers screened in
the SHU and MHU of the alluvial aquifer. The October 2004 NAPL survey focused on
the newly installed bedrock piezometers and the three previously existing bedrock wells
(BR-G, BR-H, and BR-I). The only shallow wells that were checked were EE-11 and
piezometer A1-17. Evidence of LNAPL was observed on a clear bailer lowered into
shallow well EE-11, but no LNAPL could be recovered. There was no evidence of
LNAPL or DNAPL during measurements at A1-17.

Results of May 2004 NAPL Survey

During the May 2004 NAPL survey there was some evidence of pooled DNAPL in two
bedrock wells, and an accumulation of LNAPL was found at shallow well EE-11,
However, no evidence of pooled DNAPL was found at any of the 54 wells and
piezometers screened in the SHU and MHU of the alluvial aquifer.

4.0 SITE INFORMATION THAT CONFLICTS WITH DNAPL THICKNESS DATA

Several sources of information that were available in 1999-2000 suggest that the DNAPL
thickness data in the September 1999 field notes are not reliable. The lines of evidence
include: i) the absence of visual observations of pooled DNAPL in field notes from well
development and sampling; ii) the absence of low-permeability layers within the alluvial
aquifer that could account for significant pooling of DNAPL in the shallow and middle
hydrogeologic units of the alluvial aquifer; iii) groundwater analytical results for certain
wells that appear to be inconsistent with the presence of significant thicknesses of
pooled DNAPL at those wells; and iv) the reported presence of pooled DNAPL near Site
N, which is not considered to be a significant DNAPL source area.

4.1 No Free Product Observed During Well Development and Sampling

Well development and groundwater sampling at Sauget Area 1 began a few days after
completion of the September 1999 NAPL survey. During October 4-6, 1999, eleven
existing wells were developed to remove sediment (see field notes in Attachment 3). As
summarized on the table below, the field notes for well development included no visual
observations of free product. However, there was a statement in the field notes from
October 5, 1999, that the interface probe made a tone indicating the presence of DNAPL
at well EEG-104, when in fact no DNAPL was found to be present. This shows that
interface probe soundings can sometimes provide false positives of pooled DNAPL.

Evaluation of September 1999 Sauget Area 1
DNAPL Thickness Data on Table 4-Oc Sauget and Cahokia. Illinois
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Data from September 1999
Held Notes

Well ID
EE-03
EE-05
EEG-101
EEG-102
EEG-104

EEG-106
EEG-107
EEG-108
EEG-109
EEG-110
EEG-112

Reported DNAPL
Thickness (ft)

20.78
Well not measured

9.19
9.20
12.73

10.35
18.54
19.38
11.87
13.14
11.04

Observations During Well Development
(October 4-6, 1999)

Free Product
Observed?

Other Statements in Field Notes
Regarding NAPL

No
No
No
No
No "Gauge went off but no DNAPL"

(see p. 52 of notes in Attachment 3)
No
No
No
No
No
No

During October 7-13. 1999, groundwater samples were collected from eleven existing
monitoring wells. The field notes indicate that odors and/or discoloration were observed
in groundwater removed from some wells, at the start of purging and/or at the time of
sampling. A sheen was observed in groundwater removed from two of the wells.
However, no pooled DNAPL was observed during purging and sampling of these wells.

uara mm aepcemoer iwa
Field Notes

Well ID
EE-01

EE-03

EE-05

EEG-101

EEG-102

EEG-104

EEG-106

Reported
DNAPL

Thickness (ft)
23.29

i 20.78

Well not
measured

9.19

9.20

12.73
i

10.35

uoservauons uunng rurging ana v
Sampling of Wells (October 7-13, 1999) . .

Description of
Water at Start

of Purging
Dark gray;

odor
Light brown;

no odor
Clean

chemical odor
Light brown;
alcohol odor

Rust;
no odor
Gray;

no odor
Clear

no odor

Description of Water at
Time of Sampling

Clear w/ black sediment:
odor

Clear w/ brown particles:
no odor
Clean

chemical odor
Clear,

no odor
Clean

no odor
Clean

slight odor
Clean

no odor

Sheen or
Free Product
Observed?

No

No

Trace sheen

No

No

No

No

Evaluation of September '999
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Data from September 1999
Field Notes

Well ID
EEG-107

EEG-109

EEG-110

EEG-112

Reported
DNAPL

Thickness (ft)
18.54

11.87

13.14

11.04

Observations During Purging and
Sampling of Wells (October 7-13, 1999)

Description of
Water at Start

of Purging
Brown/black;

odor
Gray;

no odor
Clear;

no odor
Clear;

no odor

Description of Water at
Time of Sampling

Yellow;
odor

Clear;
no odor
Clear;

no odor
Clear;

no odor

Sheen or
Free Product
Observed?
Waxy sheen

No

No

No

GSI reviewed field notes from static water level surveys conducted December 28, 1999;
March 2-3, 2000; and June 26-27, 2000. Total depths were measured during the
December 1999 survey, indicating that a probe was lowered to the bottom of each well
during that survey. Total depths were not measured during the March and June 2000
surveys. The field notes indicate that free product was observed on the probe at well
EE-11 on March 3, 2000. The notes for the survey performed on March 3, 2000 include
the following observations at well EE-11:

probe/tape have brown liquid on it as it is w/drawn from the well -
appearance is similar to thin molasses: odor is noticed as probe/tape [is]
cleaned off. (see p. 159 on field notes in Attachment 3).

There were no other observations of free product in the notes from December 1999,
March 2000, or June 2000. During our review of field notes from 1999-2000, GSI found
no indication that free product was ever observed on the interface probe at any of the
wells listed in the September 1999 field notes, other than well EE-11. The absence of
other visual observations of free product recorded in the field notes from 1999-2000 calls
into question the reliability of DNAPL thickness data in the September 1999 field notes.

4.2 Absence of Low-Permeability Layers within the Alluvial Aquifer

The wells and piezometers listed in the September 1999 field notes are screened within
the alluvial aquifer. The alluvial aquifer, which is divided into three hydrogeologic units,
is underlain by limestone bedrock that typically begins at approximately 105 to 110 feet
below grade.

Hydrogeologic Unit
of Alluvial Aquifer

Shallow (SHU)
Middle (MHU)
Deep (DHU)

Approx. Depth Interval
(ft below grade)

0-30 ft
30-70

70-Bedrock

Primary Soil Classifications

Fine to medium sand
Medium to coarse sand

Medium to coarse sand and gravel

Evaluation of September 1999
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The wells listed in the September 1999 field notes have total depths ranging from
approximately 20 to 33 feet below grade, generally corresponding to the SHU. The
piezometers listed in the September 1999 field notes have total depths ranging from
approximately 10 to 60 feet below grade, corresponding to the SHU and MHU. For
significant pooled DNAPL accumulations to be present in these wells and piezometers,
there would need to be one or more laterally continuous low-permeability layers
underlying the wells and piezometers to serve as barriers to downward migration of
pooled DNAPL.

The depth to the bedrock surface is significantly deeper than the total depths of the wells
and piezometer listed in the September 1999 field notes. Pooling of DNAPL on top of
the bedrock surface could not plausibly account for the reported accumulations of
DNAPL listed in the September 1999 field notes. Based on our review of boring logs
from Sauget Area 1 (see examples in Attachment 4) there are no low-permeability layers
within the alluvial aquifer that could explain the significant thicknesses of pooled DNAPL
recorded in the September 1999 field notes.

4.3 Certain Groundwater Data Not Consistent with Presence of DNAPL

Concentrations of total VOCs and total SVOCs in groundwater at Sauget Area 1 are
presented on Figures 4-18 and 4-19 in the Sauget Area 1 EE/CA and RI/FS report (Roux
Associates, 2001). These maps (see Attachment 5 of this memo) indicate that some
wells have elevated concentrations of VOCs and/or SVOCs in groundwater. However,
GSI identified eight wells where there were minimal or no VOC and SVOC impacts in
groundwater, but which were reported to have significant pooled DNAPL thickness,
according to the September 1999 field notes.

The reported presence of 8.44 to 19.38 feet of pooled DNAPL in these eight wells is not
consistent with the groundwater analytical results for VOCs and SVOCs listed in the
table below. Furthermore, it is unlikely that the monitoring wells screened in the SHU
and MHU at Sauget Area 1 would have been sampled if they contained significant
pooled DNAPL thickness.

Well ID

EE-04 **
EE-20 **
EEG-101
EEG-102
EEG-104
EEG-108"
EEG-110
EEG-112

DNAPL Thickness
from the September
1999 Field Notes (ft)

8.44
14.88
9.19
9.20
12.73
19.38

Total VOCs in GW from
Fig. 4-18 (ug/L)

ND
ND
ND
11
ND
13

13.14 | 3.2
11.04 | 4.7

Total SVOCs in GW
from Fig. 4-19 (ug/L)

ND
1.2
ND
68
ND
ND
ND
1.1

" = Groundwater samples collected using Geoprobe equipment at locations adjacent to the wells.

Evaluation of September 1999
DNAPL Thickness Data on Table 4-Oc

Sauget Area 1
Sauget and Cahokia, Illinois
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4.4 Reported Presence of Pooled DNAPL Near Site N

The September 1999 field notes reported that pooled DNAPL was measured in 1999 at
five of the six piezometers located in the vicinity of Site N (see Figure 2 in Attachment 1).

Piezometer ID
P3-B-S
P3-B-M
P3-B-D
P3-A-S
P3-A-M
P3-A-D

Approx. Distance from
Site N Boundary (ft)

300

900
"

DNAPL Thickness from
September 1999 Field Notes (ft)

2.71
3.24

No DNAPL
1.55
3.67
3.79

Based on previous investigations and historical information regarding past usage, Site N
is not considered to be a significant DNAPL source area. The reported presence of 1.55
to 3.79 feet of pooled DNAPL in piezometers located 900 feet beyond the boundaries of
Site N is very surprising and should raise questions about the reliability of the data in the
September 1999 field notes.

Conclusions Regarding DNAPL Thickness Data in September 1999 Field Notes

The DNAPL thickness values in the September 1999 field notes (which were tabulated
in Table 4-Oc) are not reliable data. We believe that pooled DNAPL was not widely
present in September 1999 within the wells and piezometers screened in the shallow
and middle hydrogeologic units of the alluvial aquifer

One possible explanation for the questionable DNAPL measurements is that a
defective interface probe may have been used during the September 1999 survey.
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EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-OC

Sauget Area 1, Saugetand Cahokia, Illinois

ATTACHMENT 1 - DATA REGARDING NAPL SURVEY IN SEPTEMBER 1999

Figure A-1: Estimated Extent of DNAPL from Table 4-Oc
(Source: Work Plan for DNAPL Study, GSI, 2004)

Table 4-Oc: Summary of Field Notes and Observations During Groundwater Monitoring
(Source: EE/CA and RI/FS Report, Adrian Brown, 2001)

Field Notes from NAPL Survey, September 28-30, 1999
(Source: pages 45-49 from Book 5, Volume 9 of Field Sampling Report,
O'Brien & Gere, 2000)



P1-C-S: 0.17
P1-C-M: 3.96
P1-C-D: 0.81

<D
P1-B-S: 1.97
P1-B-M: 3.80
P1-B-D: 0.56

P1-A-S: 1.88
P1-A-M: 1.34
P1-A-D: 1.19

EE-20: 14.88

ST-I-S: NM
ST-I-M: NM
ST-I-D: NM

EE-01: 23.29

BR-H: NM

- EE-03: 20.78

'(§) EE-04: 8.44

SiteH

ST-H-S: NM
ST-H-M: NM
ST-H-D: NM

P2-C-S: 1.96
P2-C-M: 0.48
P2-C-D: 0.26

P3-C-S: NM
/P3-C-M: NM
//P3-C-D: NM

N

LEGEND

•

D

(18.54)

(NM)

Note:

Monitoring well or piezometer location

Bedrock monitoring well where DNAPL was
observed during groundwater sampling in 2000

Bedrock monitoring well where potential
presence of DNAPL was noted during
groundwater sampling in 2000

Bedrock monitoring well where no indication
of DNAPL was noted during groundwater
sampling in 2000

Monitoring well or piezometer where DNAPL
was reported to be present according to Table
4-Oc

Monitoring well or piezometer where DNAPL
was reported to be absent according to Table
4-Oc.

DNAPL thickness reported on Table 4-Oc.

No information listed on Table 4-Oc for this
well or piezometer

Table 4-Oc was in the September 2001 EE/CA and RI/FS report
prepared for the U.S. Army Corps of Engineers. Table 4-Oc was
a tabulation of field notes recorded by a Solutia contractor during
a well survey conducted September 28-30, 1999.
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Table 4-Oc. Summary of Field Notes and Observations during Groundwater Monitoring

Well/
Piezometer

EE-01
EE-03
EE-04
EE-11
EE-20
EEG-101
EEC- 102
EEG- 104
EEC- 106
EEG-107
EEG- 108
EEG- 109
EEG-110
EEG-112
P1-A-S
P1-A-M

P1-A-D

P1-B-S
P1-B-M

P1-B-D
P1-C-S
P1-C-M

P1-C-D

P2-A-S

Depth to Water
(ft BGS)

8.43
10.93
12.78

NA
12.09
11.83
10.25
10.36
8.20

28.46
7.97

10.09
9.42
9.11

19.55
20.54

20.88

14.35
15.03

14.96
16.91
15.88

15.79

10.W

Depth to top
of DNAPL (ft)

9.46
12.02
13.87
10.27
13.01
12.66
11.32
11.48
9.25
9.92
9.04

11.13
10.51
10.19
20.32
21.60
36.31
39.08
22.00
56.06
58.89
15.16
16.09
35.94
56.01
17.00
17.03
35.95
55.80
58.77

NA

Depth to bot
of DNAPL (ft)

32.75
32.80
22.31

NA
27.89
21.85
20.52
24.21
19.60
28.46
28.42
23.00
23.65
21.23
22.20
24.89
37.71
40.42
25.33
57.37
60.08
17.13
19.44
39.74
56.57
17.17
20.32
39.91
56.50
59.58

NA

DNAPL
Thickness (ft)

23.29
20.78

8.44
Full depth

14.88
9.19
9.20

12.73
10.35
18.54
19.38
11.87
13.14
11.04
1.88
3.29
1.40
1.34
3.33
1.31
1.19
1.97
3.35
3.80
0.56
0.17
3.29
3.96
0.70
0.81

NA

Total
Depth (ft)

32.75
32.80
22.31

NA
27.89
21.85
20.52
24.21
19.60
28.46
28.42
23.00
23.64
21.23
22.20

40.42

60.08
17.13

39.74
59.86
17.17

39.91

59.58
18.18

Comments

Well completely full of "brown oily liquid," no water



Table 4-Oc (continued)

Well/
Piezometer

P2-A-M
P2-A-D

P2-B-S
P2-B-M
P2-B-D
P2-C-S
P2-C-M

P2-C-D I
P3-A-S
P3-A-M
P3-A-D
P3-B-S
P3-B-M
P3-B-D

Depth to Water
(ft BOS)

11.04
11.06

6.84
6.84
8.75
7.30
7.50

7.98
12.23
12.07
12.19
9.58
9.78
9.64

Depth to top
of DNAPL (ft)

11.98
33.10
53.22

NA
NA
NA

8.09
8.48

34.79
38.12
55.91
13.08
35.89
55.79
10.42
35.86

NA

Depth to bot
of DNAPL (ft)

15.62
38.47
59.91

; NA

NA
NA

10.05
11.93
36.90
38.60
56.17
14.81
39.56
50.58
13.13
39.10

NA

DNAPL
Thickness (ft)

3.64
3.37
6.69

NA
NA :
NA

1.98
3.45
2.11
0.48
0.26
1.55
3.67
3.79
2.71
3.24

Total
Depth (ft)

39.23

59.91
9.85

39.87
59.45
10.05

38.60
58.59
14.61
39.56
59.58
13.13
39.10
55.06

Comments

O o
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ATTACHMENT 2 - RESULTS OF NAPL SURVEY IN MAY 2004

Table A-1: Results of May 2004 NAPL Survey

Figure A-2: Map Showing NAPL Survey Results, May 2004
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Table A-1
Results of May 2004 NAPL Survey

Sauget Area 1
Sauget and Cahokia. Illinois

C . K O l ' X P W A T E K
. • . t K V l C F S . INC' . .

Well I.D.

EE-01
EE-03
EE-04
EE-05
EE-11
EE-20
EEG-101
EEG-102
EEG-106
EEG-107
EEG-108
EEG-109
EEG-110
EEG-112
P1-A-S
P1-A-M
P1-A-D
P1-B-S
P1-B-M
P1-B-D
P1-C-S
P1-C-M
P1-C-D
P2-A-S
P2-A-M
P2-A-D
P2-B-S
P2-B-M
P2-B-D
P2-C-S
P2-C-M
P2-C-D
P3-A-S
P3-A-M
P3-A-D
P3-B-S
P3-B-M
P3-B-D
P3-C-S
P3-C-M
P3-C-D
ST-G-S
ST-G-M
ST-G-D
ST-H-S
ST-H-M
ST-H-D

Measured
Depth to Waier
(ft below toe)

13.23
15.65
17.04
16.64

(see Note 2)
15.95
17.56
13.90

•**

15.55
11.32

**

13.61
13.15
Dry

23.65
23.60
20.24
20.83
20.72
Drv

21.00
21.06
16.89
16.60
16.92
12.47
12.45
12.60
12.42
13.49
13.84
Dry

17.20
17.35
15.04
14.80
15.20
14.29
16.12
16.16
Dry

12.33
12.60
Dry
8.40
8.87

Measured
Total Depth

(ft below toe)

34.96
34.94
19.94
22.15
23.12
30.45
19.93
22.05

--

32.04
23.97

*•

25.33
22.30
22.05
40.21
59.74
21.19
42.67
62.71
19.51
42.30
62.11
20.94
41.49
62.59
12.68
42.60
62.44
15.83
41.53
61.13
16.80
42.05
62.05
16.10
41.36
57.10
18.29
41.58
61.99
12.43
44.53
79.99
8.98

42.73
79.38

Measurements or
Observations of Free Phase

LNAPL or DNAPL?

No
No
No
No

Yes - LNAPL (see Note 2)
No
No
No

•* +

No
No
* +

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Table A-1
Results of May 2004 NAPL Survey

Sauget Area 1
Sauget and Cahokia, Illinois

( ,KOUNT>\VATrK
SFRYHITS . INC.

Well I.D.

ST-I-S
ST-I-M
ST-I-D
ST-N-S
ST-N-M
ST-N-D
BR-G
BR-H
BR-I

Measured
Depth to Water
(ft below toe)

14.00
13.78
13.63

**

8.37
8.19
16.45
15.14
17.52

Measured
Total Depth

(ft below toe)

15.07
45.15
79.09
,.

41.69
78.68
135.08
117.68
151.11

Measurements or
Observations of Free Phase

LNAPL or DNAPL?

No
No
No
**

No
No

Yes - DNAPL (see Note 3)
No

Yes - DNAPL (see Note 4)

Notes:
1) ** = Water level and or NAPL measurement could not be conducted due to bent well casing or subsurface obstruction.
2) Well EE-11 contained approximately 8 to 9 feet of LNAPL. Measured depth to top of LNAPL was 13.82 feet on May 17, 2004.

A total of approximately one gallon of LNAPL was removed during a recovery test conducted on May 19, 2004.
3) There was no measurable thickness of DNAPL in BR-G. There was some evidence of the presence of a minor amount of

DNAPL in BR-G, based on inspection of a cotton string and a clear bailer lowered to the bottom of the well. A DNAPL
recovery test was attempted at this location. No free phase DNAPL or DNAPL droplets were noted in the produced fluids.

4) At BR-I, there was some evidence of the presence of a minor amount of DNAPL based on inspection of a cotton string and
clear bailer lowered to the bottom of the well. The bailer contained approximately 1/8th inch of DNAPL when it was retrieved.
A DNAPL recovery test was attempted at this location. No free phase DNAPL or DNAPL droplets were noted in
the produced fluids.



ST-N-S
ST-N-M p, r c"O~O~O

P3-C-M
P3-C-D

N

LEGEND

Monitoring well or piezometer

LNAPL or evidence of LNAPL was found during
May 2004 survey.

DNAPL or evidence of DNAPL was found during
May 2004 survey.

No evidence of LNAPL or DNAPL was found during
May 2004 survey.

Note: Wells EEC -106 and EEC -109 could not be
measured due to bent well casing.
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EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-OC

SaugetArea 1, Saugetand Cahokia, Illinois

ATTACHMENT 3 - ADDITIONAL FIELD NOTES FROM 1999-2000

Field Notes from Well Development, October 4-6, 1999
(Source: pages 50-57 from Book 5, Volume 9 of Field Sampling Report,
O'Brien & Gere, 2000)

Field Notes from Groundwater Sampling, October 7-13, 1999
(Source: pages 97A-1 to 97A-11, Volume 1 of Field Sampling Report,
O'Brien & Gere, 2000)

Field Notes from Static Water Level Surveys: December 1999, March 2000, June 2000
(Source: pages 108-110, 157-159, and 164-166 from Book 5, Volume 3 of
Field Sampling Report, O'Brien & Gere, 2000)
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& GERE ENGINEERS, INC Ground Water SamoiuwLiia

Weather.
Wei Number
Project Numoon
Evacuation Mrttwet

Depth of Well-
Depth to Water'
Length of Water Column
Volume of Water n Writ
3X Volume of Water in Well

•Measurements taken from

Water parameters:

Water VokmrtL lor
(̂ Diameter Wai =0.163* LWC
4' ttameter Wai = 0.6S3 X LWC
F Diameter Well = 1.469 X LWC

Volume remand before sampling
Did weH eo dry? NO

rg^JTop of Wefl Casing _]Top of ProtectvB Casing
, Specify)

Temperature Reading^ L pH Reading
4.0 Standard
7.0 Standard
10.0 Standard

.(Hall

.aical Appearance at Start I

I Conductivity Reading

64 8 Standard
1413 S Standard'

after .̂ 3f>(gaU
after (pal)
after (gat)

[Physical; ) at SampljrM

: Color
I Odor
1 Turbidity <» lOONTUs)

Product

Cotor
Odor
Turhidfty(» IOONTU'8)
Sheen/Free Product

Utonitflring Well Intsgnty Checklist

We« aentrfieaujon number dear*/ marked?-
Well cover* and lacks in good condition and secure?--
is the wed eland pipi vertcsKy aligned and seo»?.
Is the concrete pad and surface seal in good condiiran?
Are soite sinounding the wel pad eroded? - —

JaJhe PVC well casing in good condition? - ^
re standing water in tm annulaf spaca between *ie wal fitand pipe and QtfC casng?
! stand pipe vented at the base to provide drainage? __

,v«s the totel depth of the w*» sounded correspond witti original well completion deptfis?..

NOTES: Top of easing elevation: .
Depth to Ground Water ,
Ground W«t*r Elevation:.

B.^
f
f



N j SEK£ ENG*£ERt. »tC

<T»« rt-*Ti_ "iHf/
Project NtvrtiMC

ai63XUAfC
rttammr tAM c a6S3 X LWC
S* Oatneur Wrt = 1468 X LWC

VoumramB««dl



Weather.
Wei Number.
Project Number
Evacuation Method:

Sits Name:
Site Location
Personnel: 3flt?.g5&(#L4 o-a rig*5e£^

. „
' 20.5+ jWater Vdurna/ft fcr

07 Di
4- Diamner Wai * 0.663 X LWC
6" Diameter Wei* 1.469 X LWC

Volume removed before sampling
Didv*llgodry?

Top of PretoctivB CasingTop of Wall Casing

DepthtrfWdr
Depth to Water •
Length d Water Column
Volume of Water in Well
3X Volume of Water in Wei

•MeastrertneiTts taken from

Water parameters:

| Temperature Reading

Wtrtar Sample:
inw Collected

initial u*
4.0Standand
r.OStandart
10.D Standard

phi ReadifM

(gal.)
(3at)
(99L)
(3*1)
(S»L)

la f̂

after "9\( .teal.)

after #'.̂ V(aaU

Ig.lte
g./*^
(a.iO

after "(gaLT*^Lg*»_
:<9«U

L? -OU P/W

I Physical Aopcaranca at Start

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Sample f'arameters:

JYeXĵ Aj' /gVVCl-C^
r*'W& fiî Oe-, I!

I Physical Appearance at Sampling

Color
Odor
Turbiorty (> 100 NTU's)
Sheen/Free Pn

/JLV<=>A>/Lle^b/z

Monrtomg Wei Integrity Checklist

Wdl identification number dearly marked?..
Weil covers and locks in good condition ana secure?
Is the well etard pipe verfcsfy signed and ascure?.
Is the concrete pad and surface seal in good condition?..
Are soils surrounding the well pad eroded?..
Js the l̂ VCTwRlcasirtg in good condition?.,,

\ there standing water h the annular space between the v»ea stand pipe and I
Is the stand pipe *»nted at the bass to provide drainage?
Does me total depth of the «*U sounded correspond with original well completion depths?..

NOTES: Tgp of casing etovation: .
Depth to Graund Water: .
Ground Water Elevation: I

97A-3



uo* it-3.ISa-'•«»•-...»*- 0.183 XLWC
CLCS3XLWC

Tcp Of PTBUCfc* Cpj^,



Site Location
Personnel:

Weather
Wei Number
Project Number: _
Evacuation Method:.

O.C

Depth of Wel*
Depth to Mater*
Length oWaterCokinn
Volume of Water in Wall
3X Volume of Water in Wei

rWal~0.163XLWC
| = 0.6S3XLWC

G* Diameter Well = 1 469 X LWC

Volume iwiKMd befcm aampttnfl
No

•Me sots taken from

Water parameters:

]Top of Wei Casing jTop erf Protective Casing
JOJher.

oH Reeding Condu

10.0 Standard
initial

aftnr ? 2L? teal.)

(gal.)
<0aL)

84SStandanj
1413 6 StanoW

Color

D?..,

I Well integrity Checklist

Wei identification number dearly marked?.-..
Well cover* and tacKS in good condition and 1
Is the ftU star id pipa vwfeaBy aligned and eectsc?
Is the concrete pad and surface seal in good canoiton?,.
Are soils euireunding the w*l pad eroded? -fTi;'! "

the PVC writ casing 11 good condition? ZXWE-l ....
them standing xrater in trie winu»ar cpace between trte >v«l stand pipe and PVC easing?..

a tne etand pip* vented at tha baiw to provide drainage?.... _ _ ..._ -...
Does the total depth Of the wrt eounded uorrespond yiith origral we! goffipletion depthe?....

s

NOTES: Top ef casing elevation:
Dapth to Ground Water
Grtxmd Water EJavatien:

97A-S

JUi



Dap* of MM* . 1. € / -=!%fl'"CTfw«*r vauyi /JTteF
_i.tlS.9.-?3 r*M = <M63XUWC

"> OivrvMr VUM - OJBE3 X LWC

-^

Vtaknwi

ITcpof

L
4JO
7.0
1OO
nU

£ife•y ^-TDCtr

MS
14136

to*) *J
(flri.)

.ttn-)

i? _______________________

•aiongraKMt cuu M*m depths?



(jround Water Sampling Log

'ata:
' Site Name:
Site Location
Personnel;

Depth of Wai*
Depth to Water'
Length of Water Column
Volume of Water in We*
3X Volume of Water in Wall

•Measurements taken from

Water parameters:

Weather.
Wei Number.
Project Number:
Evacuation Matted/

Wai = 0.163* LWC
Diameter Wai = 0.653 X LWC

6* Diameter Wei !=1.469 XLWC

Vehma removed before sampling
DM well go dry? Yes No

Top of Wei. Casing jTop of Protective Casing
(Olher, Specify)

4.0 Standard
7.0 Standard
10.0 Standard
initial

after?. 3O laal.)

1413 S Standard
initial

after 2.-70
Bftar^SiSStttaL)

Sample:
ime CoBeeted

[Physcal Appearance at Start Appearance at Samokna

Color
Odor
Turbidity (> 100 NTLTs)
Sheen/Free ProduS ,Sheen/Free Product

Monitonng Well Integrity ChecWst ~0#U&&5 ^ (^ ^jy^^^^'^J^^^
WiHtideniifiealion number elaany marked? - Yes
Well covens and totes n good condition and secure? .- - Yes
is the weH stand pipa varfcsty Aligned and aesare? _.- Ye»
IS the concrete pad and turtle* aaal in good condition?
Are sate surrounding the weH pad arooWT.-.............̂

tha=w5 we* casing in nood «sondWoi>?....nrl....̂ ife.«-tfCr̂ -*.—ĵ .... Yea
thar« stan**s water •» the annular apace between the wall stand pipe end PvC ca»na(? Yo»

1$ the stand pipe vented at the base to pwide drtinage? —..- -Y«9
Does the total depth of the wed sounded correspond with original we8 completion depths? .Ye*

NOTES: Top of casing etow»tion:
Depth to Ground Water '
Ground Water Elevation:

97A-7



aies x LWC
QjQX LWC



Site Name:
Site Location,
Personnel:

Weather
Wei Number
Project Number
Evacuation Method:.

D? r#1 '
Atr l%ff^/jt 4tr<m,A

Depth of Wei'
DeptntoWater-
Length of W«w Column
Volume of Water in W«l _
ax Volume of Water in well //f y gaL(s)

Water
^Diameter Wei = 0.163 X LWC
H** Diameter Wei = O.fi53 X LWC
F Diameter Wei s1. 489 X LWC

amoved before sampling
Did wee1 go dry? Yes

Other. Specify)
lop of Protective Casing[Top of Well Casing

Water parameters:

r«Yiparature Reading
4.0 Standard
7.0 Standard
10.0 Standard
initial

1413 S Standard
initialinitial £ • ~

Physical Appearance at Sampling

Color
Odor
Turbidity (> 100 NTU'sl
Sheen/Free Product

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Sample Parameters

I Preservative

Monitoring Wei Integrity Checklist

Wed identjfieaton number deariy marked?
Wei covers ant kxste in good condihon and secun?
Is the wei sard pips ««rtCKlty aligned and secure?
Is the concrett pad and siriace 6«al n oood condition?
Are soils sumjuncfcig the w«* pad eroded?s sumjuncig .................. ,««.» .................... -
Is me PVC wel easirtB in good condition? ...... - ........ £•»*/• ....................... —
s mere stanong water in the annular space between the **ll stand pip* and PVC casino;?
Is me stand pipe vented at the teea to provide drainage?
Does me tool depth of the wett Munded correspond with original well ewnptabon depths?..

NOTES: Top Of easing elevation:
rjapth 19 Gnuid Water
Gnjund Water Elevation



/T

tSan

Cdbr
Odv

aossaxiwc
»1.4«9XU<VC

ftmanc befart Mmping
/•r-.r

Nc

JTopc*

40
7.0
10.0

~"*.<f (3+)
(a+)

MSI
•!4l3SSenaW

Color
Odor

iQO NTXT»)
iwe Preouct

°" ' T«»- J CgnOMg
<f ft tf ~ ?e/

J L
Qe* ~ 1 »' ' ' -*s
II, ^l^Lmf^/lM 2 ^V

/A •> H > ~

IL I H 1 3_ i "V

U.WA.-0., ^ ^3 ^ .
— i i

1 j
. 1,

srdSyA !

1 'L \* i

I
, te«i
! tetiti
. Atcsa

^ «M^MiH OOOQ

to
htw
DOM««

MOTtS:

n
fit*

pip*««nBdattN
OCffVMl

andi
)«

i?_ LA*.:ri

Y«»
Ytt
Yw
Y«
Ye»
Y«»"

_Y«
_Y<

No

de —Ye

•3>p«t 97A-10



Volume of Water in Wei
3X Volume of Water m Wei

•Measurements taken from

Water parameters:

.
Jiam«erWBl=0.ie3XLWC

= 0.653 XLWC

gal.(6)
Volume removed before sair
Old well go dry? Y6S

\ s
I \f ITop of Well Casing J Top of Protective Casng

TemoeiaturB Reading

initial 45.2-

DH Readina
4.0 Standard
7.0 Standard
10.0 Standard

.(gal.)

.teat)

feJ>S

after
.(Sal-)
.(gaL)

CondudMty R«adina

845 Standard
1413 S Standard
initial
^ .(9*)

aftar ^ .̂(3*)

after
after

bTP_

(9»M
(9H.)

Water Sample;
TBTI« Concerted:

iPhygKalAppearance at Start

Color Qi

I Physical Appearance at Sampling

Color C/j

Turbidity (> lOONTUs).
Shaan/Free Product

Turbidity (>100 NTU-sl
SheerVfree Product

Container Size Container Type fCotected PH T«mo. .Conductrwitv

.Z.

£
Jt

' ra*/
:£L£2.

Monitoring Wrtlnteanty Checklist MS//Wi£)

4

Well identification numbar dearly marked?...
Well covers and toete in good condition and
Is the well etard pipe vertcaUy attcneo and secure?
Is the concrete pad and surface seal in good condition?..
Are soils surrounding the weN pad •roded?
Is the PVC well easing in good conditiDn?

,7 J_«Jtk
, .Ya

.Y«

Is there Standing vflttr in the annular space be«**an trw well stand pjp« and PVC casing?.
Is the stand pipe wittd at the base to provide drainage? _
Does the total depth of me wall sounded correspond with originBl well completion depths? _^_

Yes
.Yea

I".'"v«_

~.~Yes"

No
No
No
No
No
No

No
No

NOTES: Top of easing elevation: .
Dap* to Ground Water .
Ground Water Etowtion:.

97A-11
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GSI Job No. G-2876 GROUNDWATER
Issued: January 21, 2005 SERVICES, INC

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-OC

Sauget Area 1, Sauget and Cahokia, Illinois

ATTACHMENT 4 - SELECTED BORING LOGS

Boring logs for wells ST-G, ST-H, ST-I, ST-L, and ST-N
(Source: pages 187A-1 to 187A-20, Volume 3 of Field Sampling Report,
O'Brien & Gere, 2000)



y

O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

yile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: William E. Wright, RG

Depth
Below
Grade

0

1

2

3

4

5

6

7

8

9

4
r 1°] n

12

13

14

15

16

17

18

19

20

21

22

A 23

•

No.
1

2

3

4

5

6

7

8

9

10

11

12

Depth
(feet)

0-2

2-4

4-6

6-8

8-10

10-12

-.2-14

14-16

16-18

18-20

20-22

22-24

Blows
/6"

1
2

1
2

2

4

4

4

2

3

4

5

2

2

3

5

3

2

3

3

2

2

3

3

2

2

2

3

1

1

2

4

3

5

5

4

2

4

5

7

7

9

11

11

5

6

12

14

Penetr/
Recovery

24/1 S

24/15

24/17

24/15

24/13

24/16

24/17

24/17

24/16

24/16

24/15

24/12

"N"
Value

3

8

7

5

5

5

4

3

10

9

20

18

Sample Description

Dusky brown 5YR2/2. dry, sandy, silty clay soil

Same as above to approx. 3' BEG

Pale yellowish brown 10YR6/2, silty sand; dry

Pale yellowish brown 10YR6/2, silty fine sand; dry

Same as above: moist: slightly clayey in 0.5" to 1*

layers (2)

Same as above

Wei at approx. 9.5' BEG

Same as above: wet

Dark yellowish brown 10YR4/2. wet. silty,

Tine sand

Same as above; moderate yellowish brown

Pale yellowish brown, wet, silty, fine sand

Same as above

Same as above to approx. 21.5 ft BEG

Pale yellowish brown 10YR 6/2. fine sand; trace to a

little silt: wet

2* dark brown silt and sand lens

Pale yellowish brown 10YR 6/2 Tine to medium sand;

REPORT OF BORING

ST-G-D
Page 1 of 4
Location: West of Site G

Start Date: 01/06/00
End Date: 01/07/00
Screen [c I \_
Riser | | _

Stratum
Change
General
Descript

wet: little silt

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testin

HNU
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

Boring collapsed and grouted to 3 feet below surface, 0-3 feet restored with soil

187A-1



O'BRIEN ft GERE ENGINEERS. INC.
Ghent Sotutia Inc.

Proj. Loc: Sauget ATM 1

FBe No.: 10040/73548

TEST BORING LOG

Sampler. T Diameter
Split Spoon
Hammer 140 Ib

Fan: 30-
Coring Company: Harms Drilling
"oremani Tin Crank
OBG Geologist: WKam E. Wright RG

Depth
Below
Grade

24

Depth
No. fleet)
:3 J4-2C

(
25 '

2C i 14 2*-J»

2? i

2t 't a-»

» <

1
30 M 3MB

31

Blows

1
14

„
n
tS

n
24

24

•
12

W

14

7

7

! t
i t

32 if 12-34 1C

*
33

Penetr/
Recovery

24.11

24TI3

24/10

24/12

34/11

TT
Value

33

43

22

IS

1C

1 t i
10

34 •« 34-3« f

15

35 i fS

TS

X

2«n : X

Sample Description

Pfltt yvdkOMM4ft DfMm IC^H &jt f*W Jo rnoQa f̂fi tW^C

s«

S»n* m tooft K apcrn 35 5 ft tnoi urn*

IbU • trvr grwwd und

•* 3C-3I 10 24ng 35

: 15
37 : > 20

27

j

3i 2C 3»-40 10 24/12

> IS

3* 20

i 20

40 21 4G~« 10

i : ic
41 I I

i

42 22 141-44

1
43 i

!
44

45

4t

47

23 44-M

24 4C-«

21

25

10

W

IS

IS

7

1C

21

27

11

11

22

27

24/lt

24/10

24m

24/10

37

37

25

37

33

(fry and B 37 ? R. *KT mcdwr grvncd sind

fWMiMr- tnMr 'Orn 4.7 *« sand

Ittdkm art y»y M fc» a nr, tat y»n»d. »*.

Svnc •••BOM

Same • mm*, maun gr»y S4 my Inc 10 tat

REPORT OF BORING

ST-G-O
Page 2 of 4
Location: West of Site G

Start Date: 01W6/OO
End Date: 01/07/00
Screen [» I V_
Riser LJ

Stratum
Change
General
Descript

Equip.

Grout
Sand Pack

Held
Testin

HNU
(ppm)

ao

0.0

ao

00

ao

ao

ao

ao

ao

ao

ao

00

a

o

187A-2



O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

|,-ile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Soring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: William E. Wright, RG

Depth
Below
Grade

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

I71

f

No.
25

26

27

28

29

30

31

32

33

34

35

36

Depth
(feet)

48-50

50-52

52-54

54-56

56-58

58-6C

60-62

62-64

64-66

66-68

68-70

70-72

Blows
/6"
12

25

27

18

11

14

17

18

13

26

31

31

10

24

24

23

11

16

21

22

49

15

20

24

14

20

20

24

19

21

23

25

7

11

13

15

9

14

17

20

8

11

13

15

8

14

11

8

Penetr/
Recovery

24/12

24/8

24/12

24/13

24/10

24/13

24/10

24/14

24/12

24/12

24/10

24/12

"N"
Value

52

31

57

48

37

35

40

44

24

31

24

25

Sample Description

Medium gray N5. wet, very fine to fine grained sand:

trace silt

Same as above

Same as above

Same at above

Same as above

Same as above

Same as above to 61 .5 ft.; 0.25" white shell layer

at 61 .5 ft; medium dark gray N4 and medium

grained size at 61 .5-62 ft; trace to some coarse

sand to approx. 63 ft

Medium dark gray N4, wet, fine grained sand; some

Jin; dessiminated black specks

Same as above

Medium dark gray N4, wet, fine to very fine grained

sand with black specks: trace of fine-medium

gravel

Same as above

Medium dark gray N4. medium and coarse sand, with

fine sand: some gravel up to 1" in diameter;

coarse toward bottom

REPORT OF BORING
ST-G-D

Page 3 of 4
Location: West of Site G

Start Date: 01/06/00
End Date: 01/07/00
Screen hi \_
Riser [J _^

Stratum
Change
General
Descript

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

HMD
(ppm)

O.Q

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

I
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O-BRIEN & GERE ENGINEERS. INC.
Cbent: SoMia Inc.

Proj. Loc: Sauget AIM 1

File No.: 10O40.-23548 1

TEST BORING LOG

Sampler 2" Diameter
Split Spoon
Hammer 140 (b

Fan: 3<r
oring Company: Harms Drilling
oreman: Tim Crank

O6G Geologist: Wifiam E. Wright. RG

Depth

Bekwr

Grade
77

73

74

TS

7«

77

71

7»

H

No.
37

Depth Blows
IT

T-74 T4

» 1 14

<

1

38 J74-7*

::

3ft ' •'̂ •^V

i

X

jt
IS

30

X

26

IS

71

30

! 30

40 7»-W

1

H

i
41

10

IS

70

Penetrf
Recovery

J4f18

74/18

7406

74/12

70 1
t
;

11 I

<

a : 1 >
i . \

•3 ;

TT
Value

4S

«

Si

35

: i
!

•4 ' '

1

• s i ' '
i !

M - ' 1

1 1

•7

1

i |

: f

• 1

i

• * !
j i

» I '
i I

n ' 1
i . • »

« i i
i

S3

M

96

I

!

Sampte Description

Mcdwr etn gni N4. cant une ic 73 ft. l«n

C* of In grwcl vid PKBI c( rock «nd fra

• ••BM —^m* ***-m*̂ ^ eri i n !• • •; — f^^ JJLJ-I tn 7^ ••no v*n QTVW^ ra>i ̂ VMI vnc in *4PU w '*• n

Fin* B mcdwn y»»«i w«n inc und

P«« gra««i m In* und cant une >nd

grxtt 7S-7C t. torn* pcc*i of roc* «M>>

•** grvMi Ic WUL. 77 ^

yirtur am gray N4. In* une gracing

njr — —

!

REPORT OF BORING

ST-G-O
Page 4 of 4
Location: West of Site G

Start Date: 01*0000
End Date: 01/07/00
Screen j« 1 \_ Grout
Riser | | __ Sand Pack

IrBentontte
Stratum Field
Change Testir
General Equip. HNU
Descript Installed (ppm)

0.0

0.0

0.0

g

J

J
187A-4
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O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

rile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
taring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch

Depth
Below
Grade

0

1

2

3

4

5

6

7

8

9

i
f 10

11

12

13

14

15

16

17

18

19

20

21

22

J 23

f

No.
1

2

3

4

5

6

7

e

9

10

11

12

Depth
(feet)

Blows
/6"
1
2

2

4

3

3

3

2

1

1

2

1

2

4

1

2

1

2

2

3

2

2

2

2

1

1

2

1

2

3

4

4

2

5

5

5

2

4

6

7

1

3

3

4

3

5

7

9

Penetr/
Recovery

24718"

24718-

24718-

24718-

24718"

24712'

24718"

24712"

24-/12"

24712"

2471 r

24712"

"N"
Value

4

6

3

S

4

4

3

7

10

10

6

12

Sample Description

Moderate yellowish brown 10YR5/4, damp,

ton. clay; trace silt

Moderate yellowish brown 10YR5/4, damp,

loose, fine sand; little silt

Moderate yellowish brown 10YR5M. moist,

son clay; little silt

Moderate yellowish brown 10YR5/4. wet.

loose, fine sand; trace silt

Moderate yellowish brown 10YR5/4. wet.

loose, fine sand; little silt

Moderate yellowish brown 10YR5/4, wet.

loose, fine sand; trace silt

Same as above

Same as above

Same as above; sand size intermixed fine to medium

Same as above; 2" seam of coarse sand/fine gravel

Moderate yellowish brawn 10YRS/4. wet.

loose, fine sand; trace fine gravel; trace silt

Wet, loose, coarse sand; trace silt

REPORT OF BORING
ST-H-D

Page 1 of 4
Location: Site H

Start Date: 12/06/99
End Date: 12/08/99
Screen !• I \_
Riser [J _

Stratum
Change
General
Descript

21

41

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testin

PID
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

I
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(TEST BORING LOG

Client: Solatia Inc.

Proj. Loc: Sauget AIM 1

FBe No.: 10040/73541

Sampler T Diameter
Spftt Spoon
Hammer 140 Ib

Fall: 30"
Coring Company: Hams* Drilling
:orentafc Tin Crank

OBG GeologiKt: Tony Finch

Depth

74 13

23

78 14

77

2* IS

2»

30 K

Depth Blows
{feet) itT

2

2

3

f

S

7

c
12

3

7

11

IS

y

32 17

33

Penetr/
Recovery

j«-.ir

34-nr

Value
5

•e

i

24-nr

24-nr

24T24-

M

tt

3* n 4 2*-nr
t i

X

•s

12

a

•2

7

9

3t -S

37

31 20

3»

4C 21

41

42 a

43

44 23

4S

4« 74

47

i 24-nr ^C

s
s
t
2 24-12- -7

•
|

1

3 24-nr 6
3

3

3

i 24-nr •
2

4

4

2 24-nr >

4

S

K

1 24T24- S

2

3

2

Sample Description

m*tii*R tana Vice tne grvnt graoa 10

radun ban gray N6

HCOitfK uf̂ p N5. ••(. tOOM wTlt 10 nHOaUTO

»li**t» MI gray NE «M nose. An* uno

not*

In* one nmcMt gnecs ID <nMw^ gray NS

IM*. gray MS •« toow c*y «r» ana

ttatttfc 9T "5- wL loose friedum unc VVCB

MMh«w 9r*y ^5. ML ftnt. tooH uno.

andLimM

WNR-. poorty HVIM. IOQM ftnc ic cone svid.

REPORT OF BORING
ST-H-O

Page 2 of 4
Location: SrteH

Start Date: 12A6A9
End Date: 12WW99
Screen |» I
Riser [J

Stratum
Change
General
Descript

\_

^̂

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

PD
(ppm)

ao

ao

ao

ao

ao

ao

ao

ao

ao

ao

ao

ao

g

J

J
187A-6



<^

O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

File No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch

Depth
Below
Grade

48

49

50

51

52

53

54

55

1
56

1 57

1
f 58

59

60

61

62

63

64

65

66

67

68

69

70

L
A 71

V

No.
25

26

27

28

29

30

31

32

33

34

35

36

Depth
(feet)

Blows
/6"
6

3

3

7

4

6

9

7

4

9

10

10

5

4

4

2

—

•

—
1

2

1

2

6

4

4

3

4

13

15

15

20

21

21

3

3

4

3

5

10

13

13

Penetr/
Recovery

2*71 r

24712'

24718"

24712"

24712"

24712"

24712"

2471 r

24712"

24718"

24724"

24718"

"N"
Value

6

15

19

8

1

2

3

10

17

41

7

23

Sample Description

Medium grey N5, wet, poorly sorted, loose, fine to

coarse sand; trace of sin

Wet. coarse sand

Medium grey N5, wet, loose, fine to medium sand;

trace silt

Medium grey N5, wet, poorly sorted, fine sand;

trace silt

Wet, coarse , loose sand; grades to fine

sand; trace silt

Same as above; large piece of tree root

Same as above; medium grey N5. wet,

fine sand ir tip

Wet. loose, coarse sand; trace silt

Medium grey N5. wet, loose, fine sand:

trace silt

Same as above

Medium grey N5, wet, medium dense, fine sand:

little silt

Wet. loose, coarse sand to fine gravel:

Trace silt

Wet. medium dense, medium to coarse sand;

trace silt

REPORT OF BORING
ST-H-D

Page 3 of 4
Location: SiteH

Start Date: 12/06/99
End Date: 12/08/99
Screen |= I \_
Riser | | ^_

Stratum
Change
General
Descript

sa

5ff6"

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

PID
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g
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FEST BORING LOG

Ghent Solute Inc.
i

Pro). Loc Sauget Am 1

Rte HOJ 10040rn&U

Sampler 2" Diameter
Spirt Spoon
Hammer 140 B>

FaH:30"
Coring Company; Haims Drilling
Foreman: Tan Crank
OBG Geologist: Tony Rnch

Depth
Below
Grade

7J

73

74

75

7*

No

37

31

Deplti
(<MtL

Blows
If
t

•
•
T2

I _

—
4

» i

77

7» 40

j

7»

•0 41

XI

4

4

3

3

•
7

9

HI

•1

c

c

•4

IS

PcfMtrf

Rtcovtry
imr

2* îr

2«T24-

j« îr

-N-

Value

•6

4

7

H

i

H

•7

•

M

n

»i

e

n

M

«s

Sample Description

MMl taow. count one fnott tt medwri.

net*

WML ««ry toot* mcdw*. «o o>nc une.

ne*rt

VWL How. In* gra««i. gr*de* la nwtun to

CCMTW tm* no MI

MA. iBBdtffi 0"7 ^ -̂ tooM. oocrac sandf

lmgrw«mt«

EoecHfeg

REPORT OF BORING
ST-H-O

Page 4 of 4
Location: SiteH

Start Date: 1VOV99
End Date: 12AW99
Screen [» I
Riser Ll

Stratum
Change
General
Descript

\_

1

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testii

PC
(ppm)

oo

oo

00

00

19

iLniwunn IB tot m t»i«E ro« «•• nn«e •» gram

0

J
187A-S



O'BRIEN & GERE ENGINEERS, INC.
Client: Solatia Inc.

Pro]. Loc: Sauget Area 1

vile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch/Bill Wright

Depth
Below
Grade

0

1

2

3

4

5

6

7

8

9

1

f 10

11

12

13

14

15

16

17

18

19

20

21

22

J23

f

No.
1

2

3

4

5

6

7

8

3

10

11

12

Depth
(feet)

Blows
/6"

1
2

4

6

5

7

8

9

4

4

4

5

2

3

5

6

. 2

3

5

5

3

4

7

8

2

2

5

5

2

7

12

13

3

7

9

11

15

15

15

7

4

4

4

6

5

4

1

2

Penetr/
Recovery

24-/12"

24-/12"

24-/18"

2411/

24-/18'

24-W

24-/18"

24-71 8"

24-124-

24-/12"

2411/

24-718"

"N"
Value

6

15

8

8

8

11

7

19

16

30

8

5

Sample Description

Moderate yellowish brown 10YR5/4, damp clay,

little lilt

Same as above

Pale yellowish brown 10YR6/2. dry silt, trace day

Pale yellowish brown 10YR6/2, damp, fine sand:

trace silt

Same as above

Same as above

Same as above

Moderate yellowish brown 10YR5/4, wet, fine sand;

trace siH

Same as above

Same as above

Same as above

Same as above

Same as above

REPORT OF BORING
ST-I-D

Page 1 of 4
Location: Site 1

Start Date: 12/17/99
End Date: 12/21/99
Screen \- I \_
Riser LJ _^_

Stratum
Change
General
Descript

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

PID
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

r
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O'BRIEN & GERE ENGINEERS. INC.
Client: SoMia Inc.

Proj. Loc: Sauget Area 1

FMe No : 10040O354B

TEST BORING LOG

Sampler 2~ Diameter
Spin Spoon
Hammer. 140 Ib

Fafl: 30-
Boring Company: Harris* Drilling
Foreman: Tim Crank
OBG Geologist Tony FmcWBai Wright

Depth
Bdow
Grade No.

24 13

25

2* M

27

a is

2»

30 M

Depth Blows
fleet) W

3

5

1

7

Penetrt
Recovery

2*ny

JdTnJ*

J4VI2-

7

S 74TT

•
31 S

Value
t3

17

14

11

4

32 17

33

34 *

X

3» i»

37

3V 2C

3*

«o n

41

42 23

43

44 23

45

4* 24

47

3

S

S

4

3

1

2

2

2

1

1

1
_

_

_

_

_

1

3

S

—
1

T

3

2

S

•
11

10

IS

t7

18

2fTF tfl

JOT 3

2«-nr 2

2«T»« -

Sample Description

Sam* « aeoM. Ha* m*Ok«Tt sand

•acaat

SmuaiaboM

SantManova

Sam* at aboM MM mcdun sane: net

tacgraMi

Mel ccara* sane, net s* KB* fcnt grand

WMt an* yam graoct ic madwr. cane (Oark

NeRaoooan/

>Tir « MaAuneaxgrarSYSn. •*)«•: some fro and

0»w gray SY4/1. vat toott tn* tare no* ••

>rnr 2 MMMn <**• gray SYiT ««. fen* sand, tone ••

ran Ml

J«Tt2* 32 Sam* ai atpm

REPORT OF BORING

ST-W)
Page 2 of 4
Location: Site)

Start Date: 1 2/1 7S9
End Date: 12/21/99
Screen [« I \_
Riser | |

«?|;

Stratum
Chang*
General
Descript

Equip-
Instalted

Grout
Sand Pack
Bentonite

Field
Testir

PC
(ppm)

oo

0.0

00

oo

oo

0.0

oo

ao

0.0

oo

00

g

J

J
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•

O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

•/He No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
[Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch/Bill Wright

Depth
Below
Grade

48

49

50

51

52

53

54

55

56

|
i7

j

58

59

60

61

62

63

64

65

66

67

68

69

70

No.

25

26

27

28

29

30

31

32

33

34

35

36

Depth
(feet)

Blows
/6"

8

15

17

20

18

21

14

12

5

10

10

20

16

19

19

16

12

15

17

18

4

3

3

3

3

3

3

4

3

3

10

16

22 j

32

36

22

13

20

26

20

6

14

20

23

15

19

28

30

Penetr/
Recovery

24718"

24712"

24718"

24720"

24718"

24710"

24712"

24719"

24720"

24714"

24716"

24718"

"N"
Value

32

35

20

38

32

6

6

13

68

46

34

47

Sample Description

Same as above

Moderate yellowish brown 10YR5/4. fine sand,

trace silt

Same as above

Olive gray 5Y4/1 fine sand; trace to some

silt; wet

Same as above

Medium gray-olive gray 5Y5/1, coarse sand; trace

to some siH; wet; loose

Same as above

Same as above to approx. 64.7 ft: then medium

gray Tine, slightly silty, wet sand

Medium gray N5, fine sand; some silt: wet

Same as above

Same as above

Same as above

REPORT OF BORING

ST-I-D
Page 3 of 4
Location: Site!

Start Date: 12/17/99
End Date: 12/21/99
Screen = \_
Riser \_\ _

Stratum
Change
General
Descript

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

PID
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9
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O'BRIEN ft GERE ENGINEERS. INC.

Client: SoMia Inc.

ProJ. Loe: Sauget ATM 1

Fite No.: 1004Q/23S4I

TEST BORING LOG

Sampler. 2" Diameter
Split Spoon
Hammer 140 fc

Fall: 3<r
Boring Company. Harms Dnttng
*A^K^KA^k> Y^^K 4*BK_A.•oreman: im cram
OBG Geologist: Tony Finch* « Wright

Depth
MtOW

Grade
77

73

74

75

7»

77

No.
37

31

Otptti
(fNt)

!

»

Btows
W
11
i»
22

27

12

11

24

2>

13

15

n

2*
71 40 12

24

Pwwtr/
Recovcfy

XTI4-

XTI4-

2*nr

IT
Vah»

41

42

\t

2«̂ 1«' 5»

7* 35

27

•0 41

•1

Sam pie Description

Sarvn mar*

SamcMMoM

$•«••• aMM

Eceoacejg

REPORT OF BORING

ST-I-O
Page 4 of 4
Location: S»el

Start Date: 12n7/M
End Date: 12̂ 1/99
Screen [« I
Riser [j

Stratun
Change
General
Descript

\_

P

Equip.
Installed

Grout
Sand Pack
Bentonfte

ReW
Testir

PD

(ppm)
ao

ao

ao

ao

fl
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O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

/lie No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: William E. Wright, RG

Depth
Below
Grade

0

1

2

3

4

5

6

7

a

9

U
10

11

12

13

14

15

16

17

18

19

20

21

22

I 23

t

No.
1

2

3

4

5

6

7

8

9

10

11

12

Depth
(feet)

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

16-18

18-20

20-22

22-24

Blows
/6"

1
1
2

1

1

1

1

1

4

3

2

3

2

3

3

3

2

2

2

2

2

2

3

5

4

7

5

5

4

7

9

11

3

6

8

14

6

8

10

14

6

12

17

18

10

10

11

12

Penetr/
Recovery

24/12

24/18

24/13

24/16

•

24/16

24/18

24/15

24/14

24/18

24/10

24/13

24/24

"N"
Value

3

2

5

6

4

5

12

16

14

18

29

21

Sample Description

Dark brown, soft clayey soil to 0.5 ft

Pale yellowish brown 10YR6/2, dry, silty. very

fine sand; loose

Pale yellowish brown 10YR6/2, dry, loose, silty, very

fine sand; some clay

Same as above

Same as above

Same as above

Wet at appro*. 9.75 ft BEG

Moderate yellowish brown 10YR5/4, silty, fine to very

Same wet. moderate yellowish brown 10YR5/4. silty.

fine to very fine sand

Pale yellowish brown 10YR6/2, fine, wet sand: trace

to some silt

Same as above

Same as above

Moderate yellowish brown 10YR5/4 very fine gravel,

sand; trace to some siH

Same as above; with some coarse sand

REPORT OF BORING
ST-L-D

Page 1 of 4
Location: S.E. of Site L

Start Date: 01/11/00
End Date: 01/1 2/00
Screen \- I \_
Riser | | _

Stratum
Change
General
Descript

fine sand

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

HNU
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

poring collapsed and grouted to 3 feet below surface, 0-3 feet restored with surface soils.
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O'BRIEN & GERE ENGINEERS. INC.
Client Sotobalnc.

Proj. Loc Sauget ATM

Fie No.: 10040/23548

1

TEST BORING LOG

Sampler. 2" Diameter
Split Spoon
Hammer 140 to

FaH: 30-
Coring Company. Harms Drilling
Foreman: Tim Crank
OBG Geotooist: WfiKam E. Wright RG

Depth
Below
Grade No.

Depth
(feet)

74 ! 13 '24-7t

25

2> : 14

77

2t 1*

Tft-a

21-30

Blow* Penetrt fT
AT" Recovery Value
• 24.1t 33

IS

17

22

S 24/11 12

7

24/12 S

2*

3D : 1« 30-32 74/16 21

tS -

31 13

12

37 17

33

34 it

35

3* !»

37

3t 2£

3*

40 71

32-34

34-31

3S-3t

3K40

0-0

• 24/14 K

7

12

1«

13 74/15 X

17

t*
25

11 24/12 4(

21

25

27

• 24/14 77

11

11

17

10 24/1? 73

Sample Description

grantc und gradmg eoonvare ID fr« une «tl

«*>

C5* In* grani MOT. • *(*ra 31 R

Sm M BBOM to 33 •

'̂ ft* OM* gray 5YV3 •« tn» granre u-« not

O»M gray SV4D .•«. tnt grand and

PaaMi In. graMl mm <n M 37 «

M*dwn grey N6. vnt tnt grancd une: no* »S

11

41

47 72 42-44

12

10

• 74/17 14 Mtdlwn dirt gray N4. incdtfn B cow und.

7 no* to torn* tnt gravel ion« Int und

43 7

7

44 23

45

4t 24

47

44-41

4S-41

S 24/12 11

9

t

I

4 34/12 i!

7

a
11

s~ •°"

•••ofc^H tfin ^9j N4 nnc stntf. fc BCM to sonw

OOBTM und <nd int Qrwd

REPORT OF BORING

ST-L-D
Page 2 of 4
Location: S.E.ofS»»L

Start Date: 01/1 1/00
End Date: 01/12nW
Screen j« 1 \_
Riser | |

*Stratum
Change
General
Descript

i

20)

Equip.
Installed

Grout
Sand Pack
Bentonttc

Field
Testifi

HNU
(ppm)

0.0

0.0

00

ao

ao

ao

ao

ao

ao

ao

ao

ao

*

187A-14



V

O'BRIEN & GERE ENGINEERS, INC.
Client: Solatia Inc.

Proj. Loc: Sauget Area 1

/He No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: William E. Wriqht, RG

Depth
Below
Grade

48

49

SO

51

52

53

54

55

56

I =7

58

59

60

61

62

63

64

65

66

67

68

69

70

J

I "
!

No.

25

26

27

28

29

30

31

32

33

34

35

36

Depth
(feet)

48-50

50-52

52-54

54-56

56-58

58-60

60-62

62-64

64-66

66-68

68-70

70-72

Blows
/6"
18

24

27

25

24

26

40

17

5

7

14

18

5

5

9

8

5

6

7

10

6

a
12

12

8

15

25

20

13

15

17

20

6

11

15

20

7

11

17

15

7

8

9

7

10

7

11

12

Penetr/
Recovery

24/10

24/15

24/14

24/12

24/13

24/12

24/14

24/12

24/14

24/13

24/12

24/12

"N"
Value

51

66

21

14

13

20

40

32

26

28

17

18

Sample Description

Medium dark gray N4, wet. fine grained sand;

race coarse sand

Same as above: no coarse sand

Same as above with medium to coarse sand

and trace fine gravel

Medium dark gray N4. wet. medium and coarse sand

with some fine to medium gravel; occasional dark

gray 0.25" dry seams; some fine sand

Medium dark gray N4. wet, fine and medium

grained sand with coarse sand and fine

gravel: occasional 1* piece of gravel

Medium dark gray N4. fine to medium sand; some

coarse sand; wet; no gravel

Medium dark gray N4, wet. fine grained sand;

with medium grained sand; trace coarse sand

Medium dark gray N4, wet, fine sand; trace to

some medium grained sand

Medium dark gray N4, fine grained sand;

trace coarse sand

Dark gray N3. fine grained sand; some

silt/clay; wet

Dark gray N3, medium grained sand; with coarse

sand and some fine gravel; trace fine sand

Dark gray N3, coarse grained sand with fine

gravel and some medium gravel

REPORT OF BORING
ST-L-D

Page 3 of 4
Location: S.E. of Site L

Start Date: 01/11/00
End Date: 01/1 2/00
Screen [= I \_
Riser |~1

T?^m
Stratum
Change
General
Descript

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

HNU
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

1

187A-15



O'BRIEN & GERE ENGINEERS. INC.

TEST BORING LOG REPORT OF BORING

ST-L-O

Cher* Soiutia hie.

Proj. Loc: Sauget Am 1

File No.: 10040/73548

Sampler 2" Diameter
Spirt Spoon
Hammer 140 Ib

Fa«: 30"

Page 4 of 4
Location: S.E. of Site L

Start Date: 01/11/00
End Date: 01/12/00

Boring Company: Harriss Drilling
Foreman: Tim Crank

OBG G*c*omst: Waiiam E. Wright RG

Screen
Riser

Grout
Sand Pack
Berrtontte

Depth

No.
Deptti
Cfeet)

Blows Penetrf
Recovery

-IT
Value

Sample Description

i Stratum
[Change

General
'Pescript

Equip.
Installed

FieM
Testing

HNU
(PP«n)

71 I r> i 7 34/T2

T3 I

10

38 74-7* 34/13

Samt« IPOII

O.F In grwd aom • 73 71
on gr»y N«

In* Ic inrtun une ICRW
75 !

24TI3

77 It

f S*n* n Mox 10 (Mrai 77_25fl
_ 0«r% iMdun gray M4. •«• Ira une. not

a. oecawn* Mack 02£*-05*

ao

ao

ao

34/12 45 3irt mt**n gray M4. ML tnc sand.

17

31

187A-16



O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Proj. Loc: Sauget Area 1

,ile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140lb

Fall: 30"
Soring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch

Depth
Below
Grade

0

i

2

3

4

5

6

7

8

J
9

11

12

13

14

15

16

17

18

19

20

21

22

23

No.
1

2

3

4

S

6

7

8

9

10

11

12

Depth
(feet)

Blows
/6"
5

6

7

5

1

3

4

5

1

4

5

4

2

1

1

2

1

1

1

1
_

1

1

1

1

4

5

7

2

2

6

7

7

6

5

8

4

6

7

11

2

7

10

9

5

8

10

10

Penetr/
Recovery

24-/18-

24"/24"

24-/18"

24-/12-

24-M2"

24-/1B"

24"/24"

24-/18"

24-/12-

24-/12"

24-/12-

24-/12-

"N"
Value

15

7

9

2

2

2

9

7

11

13

17

16

Sample Description

Dark yellowish brown 10YR4/2. damp, firm, sandy

clay; small pieces of brick and concrete

Moderate yellowish brown 10YR5/4, damp soft

clay: trace silt

Same as above

Moderate yellowish brown 10YR5/4, damp,

loose fine sand; trace silt

Moderate yellowish brown 10YR5/4. wet. very

loose fine sand: trace silt

Moderate yellowish brown 10YR5M, wet. very

loose silly sand

Same as above

Moderate yellowish brown 10YR5/4. wet, very

loose Tine sand: some silt

Moderate yellowish brown 10YR5/4. wet.

loose Tine sand: trace silt

Same as above

Same as above; trace medium gravel

Same as above; trace fine gravel

Moderate yellowish brown 10YR5/4, wet.

loose, fine sand: trace silt

REPORT OF BORING
ST-N-D

Page 1 of 4
Location: Site N

Stan Date: 12/1 3/99
End Date: 12/1 5/99
Screen |f_j l_
Riser M _

Stratum
Change
General
Descript

OH

51

SW

SM

SW

SW

SW

SW

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

HNU
(ppm)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

g

r
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O'BRIEN & GERE ENGINEERS. INC.
C&ent: Soiuba Inc.

Pro}. Loc: Sauget Area 1

File No.: 1004OS2354*

TEST BORING LOG

Sampler 2" Diameter
Split Spoon
Hammer 1*0 ft

FaH: 3(T
toring Company: Harms Drilling
"Oremani Tim Crank
OBG Geologist: Tony Finch

Depth
Below
Grade No.

24 13

25

X < 14

Depth Blows
(feet) «"

4

(

10

XI

4

*77 10

Penetr/
Recovery

24"n7*

2«-/i 7"

12

-»r
Value

•6

:9

a -5 j 24Tir t

2* :

30 *

31

1 32 17

33

34 •>•

36

I

» 19

S

4

4

s jmr
12

9

t

4 24-nr
4

3

3

( 24-nr
7

I

1C

C 2«Tt2-

W

37 |
:
 (

» 20 3

4

3* S

40 21
i

41

24^r

7

4

4

7

M

<2 22 9

7

43 7

•
44 23

45

4( 24

47

S

vmr

2<-rr

74 îr
7

4 !

S j

3 ' 24P/T

2 1

2 i

2 <

21

7

TS

>.*

9

11

14

11

4

Sampte Description

Ubotra* ycttMiVt brew 'Dvns* vet

IOOM. tr» lo nodupt und vact Ml

tootc. mcaun to coarat une. tract Ml

maduii oanaa ana sana. van Ml

<WiL voac. CDWB 0n0 ji •» •- Ml

UrdWK gray F6. w«t tone (*» «4ne

Samcatabovi

Sam* • above yaoetV^errvita rredwm sand

•MOUM Bray ^6 . ML tooae . ̂ cdftf^> 1C coana

• •wiiMaml Mntf-. rice «a

WiL IOOM. COVM unC •«)t! nucd vdh fint to

tvdun grwvi

REPORT OF BORING
ST-N-O

Page 2 of 4
Location: SiteN

Start Date: 12/13/99
End Date: 12/15/99
Screen \* 1 \_
Riser | | _

Stratum
Change
General
Descript

sw

SW

sw

sw

sw

sw

sw

SP

Equip.
Installed

Grout
Sand Pack
Bentonite

FieM
Testin

HNU
(ppm)

0.0

00

00

00

00

0.0

ac

00

00

0.0

00

ao

9
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O'BRIEN & GERE ENGINEERS, INC.
Client: Solutia Inc.

Pro]. Loc: Sauget Area 1

-ile No.: 10040/23548

TEST BORING LOG

Sampler: 2" Diameter
Split Spoon
Hammer: 140 Ib

Fall: 30"
Boring Company: Harriss Drilling
Foreman: Tim Crank
OBG Geologist: Tony Finch

Depth
Below
Grade

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70 _,

71

No.

25

26

27

28

29

30

31

32

33

34

35

36

Depth
(feet)

Blows
/6"
1
1
4

4

5

5

7

11

4

7

10

17

3

6

9

16

7

9

14

14

2

4

6

10

4

8

10

10

9

7

11

11

5

9

10

14

11

11

12

12

3

3

5

8

1

3

10 _^

18

Penetr/
Recovery

24718-

24724'

24712"

24712"

24718-

24718'

24718"

24712"

24718-

24718"

24718"

24718"

"N"
Value

5

12

17

15

23

10

18

18

19

23

8

13

Sample Description

Medium dark gray N5. wet. coarse sand:

little fine gravel

Medium gray N5, wet. loose, medium to coarse

sand; trace silt

Wet, coarse sand and fine gravel

Medium gray N5, wet. loose, fine sand; trace silt

Wet. loose, coarse sand and fine gravel

Medium gray N5. wet, loose, fine sand; trace silt

Medium dark gray N4, wet. loose, fine sand;

trace silt

Same as above

Same as above

Same as above

Wet. medium sand; trace silt

Medium dark gray N5, wet.loose, fine to medium san

little fine gravel; trace silt

Medium dark gray N4. wet, medium dense,

medium sand; trace silt

Medium gray N5, wet, loose, medium to coarse

sand; little fine gravel; trace silt

Wet, loose, coarse sand and fine gravel;

trace silt

REPORT OF BORING

ST-N-D
Page 3 of 4
Location: Site N

Start Date: 1271 3/99
End Date: 12/1 5/99
Screen l= I \_
Riser [~| _

Stratum
Change
General
Descript

sw

sw

sw

sw

sw

Equip.
Installed

Grout
Sand Pack
Bentonite

Field
Testir

HNU
(ppm)

0.0

0.0

0.0

0.0

o.c

0.0

0.0

0.0

0.0

0.0

0.0

g
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O'BRIEN & GERE ENGINEERS. INC.

Client: Solatia me.

Pro). Loc: Sauget Ann 1

F»e MOJ 10040/23541
Boring Company. Harms Drilling

Ofemanz Tin Clank

O6G Geologist: Tony Finch

[TEST BORING LOG

Sampler 2" Diameter
SpGtSpoon
Hammer. 140 «b

Fan: 30-

REPORT OF BORING

ST-N-D

Page 4 of 4
Location: SteN

Start Date: 12/13/99
End Date: 12/15/99
Screen

Riser

No.
i 37

Depth

f*Mt)

74

Blows
IT

Peoetrt
Recovery

lertr

IT
Value

Sample Description

| Stratum
Change
General
Descript

am gny m. on
M In* gr*»*t. nee t*

. MM. toOM. meaur. to coin* und.

ML too**, com* und tne fine yumt

Eqiip.
Installed

Grout
Sand Pack

Bentonitt

Testing

HNU
(pom)

ao

ao

oo

77

•1

»7

J
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GSI Job No. G-2876 GROUNDWATER
Issued: January 21, 2005 SERVICES, INC

EVALUATION OF SEPTEMBER 1999 DNAPL THICKNESS DATA ON TABLE 4-OC

Sauget Area 1, Sauget and Cahokia, Illinois

ATTACHMENT 5 - VOCS AND SVOCS IN GROUNDWATER AT SAUGET AREA 1

Figure 4-18: Ground Water, Total VOCs, Sauget Area 1
(Source: EE/CA and RI/FS Report, Roux Associates, 2001)

Figure 4-19: Ground Water, Total SVOCs, Sauget Area 1
(Source: EE/CA and RI/FS Report, Roux Associates, 2001)



ND
31.52
3i6-2
2114

2229.4
3590
5677
5153
5043
725.7

M-I-S3-24-26FT
M-I-S3-34-38R
«i,-i-55-44-48FT
AA-I-S3-54-SBR
AA-I-S3-64-B8R
M-I-S3-74-78FT
AA-1-S3-84-88R
M-I-S3-94-98FT
M-I-S3-104-106FT
AA-I-S3-110-114FT

119C.9 AA-I-S2-18-20FT
42JO AA-I-S2-26-30FT
12410 AA-I-S2-36-40FT
19300 AA-I-S2-48-50FT
13316 AA-I-S2-96-BOFT
12470 AA-I-S2-86-70FT
11120 AA-I-S2-7S-SOFT
7360 AA-l-S2-Be-80FT
3350 AA-I-S2-96-100FT

627C AA-I-S1-17-21 FT
SI3C M-I-S1-27-31H

5002G AA-I-S1-37-41 FT
1053S M-I-S1-47-51 FT
2C276 M-I-S1-57-61 n
10072 M-I-S1-67-71 FT
34:40 M-I-S1-77-81 FT

44C.91 M-I-S1-87-91 FT
434.06 M-I-S1-97-101FT

AA-I-S4-S8-60R 14
AA-I-S4-66-70R 0.72
AA-I-S4-76-80R ND
AA-I-S4-B6-90R 33.1
AA-I-S4-96-100FT 163

ND

ND AA-OHL-S3-20-24FT
ND AA-GHL-S3-30-34R
ND M-GHL-S3-4O-44FT
ND AA-OHL-S3-50-54FT
6.6 AA-OHL-S3-60-64FT

14.73 AA-GHL-S3-70-74FT
16 M-GHL-SJ-aO-MFT

10.4 AA-OHL-S3-90-94FT
4.E AA-OHL-S3-100-104FT

0.91 AA-GHL-S3-110-114R

14.63

13.5
11.27

23.8
25

86.3
270
S.6
9.3

2.04
1.6

0.69

AA-GHL-S1-12-18FT
M-GHL-S1-22-26FT
AA-GHL-S1-32-38R
AA-GHL-S1-42-46FT
AA-GHL-S1-52-56R
M-GHL-S1-62-68R
M-GHL-S1-72-78R
AA-GHL-S1-82-B8R
AA-GHL-S1-92-98R
AA-GHL-S1-102-106R
AA-GHL-S1 -107-111FT

CuGCW-EEG-108 13
•^ uu.w-Lb.i,-' i BO • ten 1.04

UGGW-EEG-108-100R 0.99

UGGWrEE-20-100R ND

189.3 EEG-1

-
4.7 EEO-11

AA-H-S1 -53-57n
AA-H-S1-63-S7n
AA-H-S1-73-77FT
AA-H-S1 -83-87n
AA-H-S1-93-97FT

1.34 AA-GHL-S2-12
3.5 AA-GHL-S2-22
10 AA-GHL-S2-32

5.56 AA-GHL-S2-42
27.2 AA-GHL-S2-52

131.24 AA-GHL-S2-62
76.69 AA-GHL-S2-72

19 AA-GHL-S2-B2
1.5 M-GHL-S2-92
1.4 AA-GHL-S2-99

AA-H-S1-101-105R

UGGW-EE-04-100FT 16

BR-H 224-.2E

EE-02-GP 8250

EE-03 K

EEG-10211

EEG-109 1&1.t
ND AA-SW-S1-14-1BFT
28 AA-SW-S1-24-28R
1.1 AA-SW-S1-34-36R

16.4 AA-SW-S1-42-48R
10.25 AA-SW-S1-52-56R

9.3 AA-SW-S1-62-68R
7.51 AA-SW-S1-72-78R

ND AA-SW-S1-82-86FT
0.54 AA-SW-S1-91-9SR

ND AA-SW-S1-101-104R

EEG-103-GP ND

gG-104 ND

Ere-105-GP ND

EEG-111-GPND

-—SITE M

AA-SW-S2
AA-SW-S2
AA-SW-S2
AA-SW-S2
AA-SW-S2
AA-SW-S2
AA-SW-S3
AA-SW-S2
M-SW-S2
AA-SW-S2

14-1BFT
22-26FT
32-3BR
42-46FT
52-58R
B2-66R
72-7BFT
82-BBR
B2-96R
102-106FT

ND AA-SW-S3-14-18FT
0.34 AA-SW-S3-22-2BR

ND AA-SW-S3-32-36FT
37.»7 M-SW-S3-42-4BR
8.S4 AA-SW-S3-52-58FT

ND AA-SW-S3-82-6«FT
ND AA-SW-S3-72-78FT
ND AA-SW-S3-B2-aaFT
ND AA-SW-S3-B2-0BFT

4.51 M-SW-S3-96-MFT

ND TS-S2-OHR
0.64 TS-S2-12HR

ND TS-S2-24HR
ND SOW-S2-15FT
ND SOW-S2-20FT
ND SOW-S2-40FT

N

CS-A

S:TE H

LEGEND

• NOT DETECTED

> < 1

' 1 - 10

I 10-100

t 100 - 1000

> 1000

CREEK SEGMENT

FILL AREA

WATER BODY

NOTE: UNITS - ug/L

TS-S1-OHR ND
TS-S1-12HR ND
TS-S1-24HR ND
SGW-S1-15FT ND
SGW-S1-20FT ND
SGW-S1-40R ND

DW-SCHM-1 ND

NOTE:
DRAWING DERIVED FROM O'BRIEN &
GERE DRAWING 25501.GW.A FIGURE
1-1 DATED AUGUST 2000

1000 _ 2 IflPO
P"̂ ^̂ r̂~iiil~ii na«^ ~^

SCA1E IN FEET

TOta: GROUND WATER
TOTAL VOCs

SAUQET AREA 1

SAUGET AND CAHOKIA, ILLINOIS

Prepared Fan

ROUX
ROUX ASSOCIATES, INC.

Compiled by: LW.R.

Prepared by: M.J.S.

Project Mgn J.R.L

File No:46T04.4-33 4-4J

Dote: 02/01

Scale: AS SHOWN

Office: TX

Project: 06646T04

FIGURE

4-18



0.7S
10.3

M-I-S1-24-28FT
M-I-S3-34-38FT
AA-I-S3-44-48FT
AA-I-S3-94-S6FT
AA-I-S3-64-68FT
AA-I-S3-74-78FT
AA-I-S3-84-88FT
AA-i-s3-94-9err
M-I-S3-104-10BFT
AA-I-S3-110-114FT

117S

5162.75
5543.91
3379.2
4189.6
5086.7
597.5
727.S

£565.1

M-!-S2-ie-2CfT
M-I-S2-28-30FT
M-I-S2-38-40FT
AA-I-S2-44-50FT
AA-I-S2-S6-60FT
AA-I-S2-66-70FT
M-I-S2-76-80FT

I-S2-86-90FT
M-I-S2-96-100FT

7056.4
12054.4
907S.9.

S016
£705.4

3346.86
10180
1104?

,'A-I-SI -17-21 FT
AA-I-S1-27-31 FT
M-I-S1-37-41 FT
AA-I-S1-47-51 FT
AA-I-S1-57-61 FT
M-I-S1-67-71 FT
M-I-S1-77-81FT
AA-I-S1-87-91 FT
AA-I-S1-97-101FT

AA-I-S4-66-70FT 13.63
AA-I-S4-76-80FT 6.IS
M-I-S4-B6-90FT E.96
AA-I-S4-96-100FT U15

0.8 AA-OHL-S3-20-24FT
NO AA-OHL-S3-30-34FT
ND M-OHL-S3-4O-44FT
NO AA-OHL-S3-50-54FT
2.S M-GHL-S3-80-64FT

2.24 M-CHL-S3-70-74TT
4.53 AA-OHL-S3-80-S4FT
1.99 AA-GHL-S3-90-B4FT
1.7 M-OHL-S3-100-104FT

1.02 AA-GHL-S3-110-114FT

ND M-GHL-S1-12-16FT
2.4 M-GHL-S1-22-26FT
NO AA.-GHL-S1-32-3SFT
ND AA-GHL-S1-42-48FT

24.S M-GHL-S1-52-56FT
37.5 AA-GHL-S1-62-68FT
I M-OHL-S1-72-76FT

2.65 M-CHL-S1-B2-88FT
5.08 M-6HL-S1-92-98R
0.48 M-CHL-S1-102-106FT
37.5 M-OHL-S1-107-111FT

UGGtt-ff-20
UGGW—Et-iiu—ou^ I 2-2
UGGWrEE-20-100FT 6

395.37 EEO-1

•* - -«
1.1 EEO-11

AA-H-S1-53-57FT
M-H-S1-63-67FT
AA-H-S1-73-77FT
M-H-S1-83-87FT
M-H-S1-93-97FT

NC M-CHL
ND M-OHL
ND M-OHL
NC AA-GHL
1.4 M-GHL

31.96 AA-GHL
11.26 AA-GHL

4.3 AA-GHL
NC AA-GHL
0.9 AA-GHL

S2-12-18FT
S2-22-28R
S2-32-38fT
S2-42-46FT
S2-52-56FT
S2-62-68FT
S2-72-76FT
S2-82-86FT
S2-92-96FT
S2-99-103FT

AA-H-S1-101-105FT 65.S

UGGW-EE-04-100FT 100.82

BR-H 6EC.76

EE-02-GP 4042.64

EEG-102K
•
EEG-10913E.5

AA-SW-S1-H-16FT
AA-SW-S1-24-24FT
AA-SW-S1-34-36FT
AA-SW-S1-42-48FT
AA-SW-S1-52-56FT
AA-SW-S1-62-66FT
AA-SW-S1-72-76FT
AA-SW-S1-B2-86FT
AA-SW-S1-91-95FT
AA-SW-S1-101-104FT

EEG-103-GP ND

EEC-104 ND

GP ND

EEG-111-GPND

SITE M

UOGW-EEG-108-100FT ND

TS-S1-OHR ND
TS-S1-12HR 0.76
TS-S1-24HR 6.7
SGW-S1-15FT ND
SGW-S1-20FT ND
SCW-S1-40FT ND

ND AA-SW-S3-14-18FT
0.32 M-SW-S3-22-26FT

ND AA-SW-S3-3Z-3aFT
7.13 AA-SW-S3-42-44FT

1.2 AA-SW-S3-52-56FT
ND AA-SW-S3-e2-MFT

0.81 AA-SW-S3-7J-7aFT
ND AA-SW-S3-82-88FT

0.48 M-W-S3-B2-MFT
ND AA-SW-S3-B6-B8FT

ND TS-S2-OHR
ND TS-SZ-12HR

4.19 TS-S2-24HR
ND SGW-S2-15FT
ND SOW-S2-20FT
ND SOW-S2-40FT

I
N

CS-A

LEGEND

• NOT DETECTED

t < 1

. 1 - 1 0

• 10-100

• 100 - 1000
> 1000

CREEK SEGMENT

FILL AREA

WATER BODY

NOTE: UNITS - ug/L

ND M-sw-s2-i4-ierr
ND M-SW-S2-22-26FT
ND M-SW-S2-32-36FT

14.9 M-SW-S2-42-46FT
16.05 AA-SW-S2-52-56FT

11.7 M-SW-S2-62-86FT
1.81 AA-SW-S2-72-78FT

NC M-SW-S2-82-86FT
ND M-SW-S2-92-96FT
ND AA-SW-S2-102-106FT

DW-SCHM-1 ND

NOTE:
DRAWING DERIVED FROM O'BRIEN &
GERE DRAWING 25501.GW.B FIGURE
1-2 DATED AUGUST 2000

1000 1000

SCALE IN FEET

Title: GROUND WATER
TOTAL SVOCs
SAUGET AREA 1

SAUGET AND CAHOKIA. ILLINOIS

Prepored For:

ROUX
ROUX ASSOCIATES, INC.

Compiled by. LW.R.

Praporad by; M.J.S.

Projrot Mgr. J.R.L

File No:46T04.4-3J 4-42

Dote: 02/01

Scale: AS SHOWN

Office: TX

Project: 06646T04

FIGURE
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DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L GROUNDWATER
Sauget and Cahokia, Illinois SERVICES, INC.

APPENDIX B

SELECTED HISTORICAL GROUNDWATER ANALYTICAL DATA
FOR SAUGET AREA 1

Figure B-1: Chlorobenzene Concentrations in Groundwater

Figure B-2: Chlorobenzene Concentrations vs. Depth in Groundwater

Figure B-3: 1,4-Dichlorobenzene Concentrations in Groundwater

Figure B-4: 1,4-Dichlorobenzene Concentrations vs. Depth in Groundwater

Note: Figures B-1 through B-4 were adapted from Figures 5-1 through 5-4 of the EE/CA
and RI/FS report, Revision 1, Roux Associates, June 8, 2001.

January 21,2005



4300 2.8 J
EEG-107 EEG-112
23-28 ft, 21-26 ft J\

<5
UGGW-EE-20

23-28 ft

<5
UGGW-EE-04

J8-23 ft

NOTES: 1) Illinois Class I Standard for chlorobenzene: 100 ug/L.

2) Chlorobenzene selected for contouring as it had
highest concentration of VOCs at AA-I-S3.

3) Pure phase solubility of chlorobenzene in
water is approximately 445,000 ug/L, so
1% of solubility is 4,450 M9/L.

LEGEND

600 Maximum concentration over entire depth interval

• Sampling locations (ug/L) from 1999-2000 Sampling Program

AA-GHL-S3 Well name

80-84 ft Depth interval with maximum concentration (ft bgs.)

Q Exceeds 1 % of solubility is (>4,450 ug/L).

— — Concentration exceeding Class I Standard

«w
GROUNDWATER
SERVICES, INC.

GSIJobNo Q_2876

lssued; 1/21/05
Revised:

Scale: As Shown

Drawn By: TMU

Chk'dBy: CJN

Aprv'd By: QJN

FIGURE B-1

CHLOROBENZENE CONCENTRATIONS
IN GROUNDWATER

Sauget Area 1
Sauget and Cahokia, Illinois
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Screened interval " 2) Pure phase solubility o
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- Concentration exceeding so 1% of solubility is 4

Class I Standard

I Exceeds 1% of solubility is (>4,450 ug/L).
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APPENDIX C

LABORATORY TEST RESULTS FOR OIL SAMPLES FROM WELLS EE-11 AND BR-
AND GROUNDWATER SAMPLE FROM WELL BR-G

C.1 Physical Properties and Chemical Composition of Oil Sample from Well EE-11

C.2 Physical Properties and Chemical Composition of Oil Sample from Well BR-I

C.3 Chemical Composition of Groundwater Sample from Well BR-G
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PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF

OIL SAMPLE FROM WELL EE-11

C.1 Physical Properties and Chemical Composition of Oil Sample from Well EE-11

(2 pages)

Table C-1: Chemical Composition of Oil Sample from Well EE-11 (5 pages)

Physical properties testing results from PTS Laboratories (3 pages)

ASTM D86 Distillation Test results from SPL, Inc. (2 pages)

High Temperature Simulated Distillation (HTSD) results from Triton Analytics Corp.
(10 pages)
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GROUNDWATER
SERVICES, INC.

C.1 PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF OIL
SAMPLE FROM WELL EE-11

On May 19, 2004, personnel from Groundwater Services, Inc. (GSI) collected a sample
of oil from well EE-11, which is located at Site G. The oil was reported to have dark
brown color and the consistency of motor oil. Results of field measurements indicated a
specific gravity of 0.94 and viscosity of 26.9 centistokes at a temperature of 78 °F. The
specific gravity measurement and visual observations confirmed that the oil is an
LNAPL.

Two 40-mL vials of the oil sample from EE-11 were submitted to Severn Trent
Laboratories in Savannah, Georgia, for laboratory analysis of VOCs, SVOCs, pesticides,
herbicides, PCBs, dioxins/furans, and metals. Analytical results are presented on Table
C-1 and summarized below. Less than one percent of the sample composition by weight
was identified by these analytical methods. Copies of laboratory reports are attached.

Chemical Constituents in
Oil Sample from EE-11
VOCs (total)
SVOCs (total)
Pesticides (total)
Herbicides (total)
PCBs (total)
Dioxins/Furans (total)
Metals (total)

Reported Concentration
(mg/kg)

829
3300
153
31

2600
32*
1580

Total Weight Fraction for Identified Constituents:

Weight
Fraction (%)

0.083
0.33
0.015
0.003
0.26
0.003
0.16

0.85%

* = Neither 2,3,7,8-TCDD nor 1 ,2,3,7,8-PeCDD was detected in the oil sample.

A liter bottle containing groundwater and oil was submitted for laboratory analysis of fluid
properties at PTS Laboratories in Santa Fe Springs, California. The sample was tested
using ASTM D445 and ASTM D1481, which include measurement of: i) dynamic
viscosity and fluid density at three temperatures; ii) surface tension for each fluid; and iii)
interfacial tension for oil/water, oil/air, and water/air. Results of laboratory testing of the
LNAPL sample indicated a specific gravity of 0.89 and viscosity of 26.4 centistokes at a
temperature of 70 °F.

An additional volume of sample was submitted to SPL, Inc. of Houston, Texas, for
analysis by ASTM Method D86 Distillation. Initial boiling point of the oil was 517 °F, and
final boiling point was 700 °F, at which temperature the sample experienced
decomposition.

A liter of oil and water was retained under refrigeration by GSI. A vial of oil taken from
the liter bottle was submitted to Triton Analytics Corporation of Houston, Texas, on

Physical Properties and Chemical Composition
Of Oil Sample from Well EE-11

DNAPL Characterization Study
Sauget Area 1 Sites

Sauget and Cahokia, Illinois
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GtOUNDWKTER
SERVICES, INC

August 9. 2004 for High Temperature Simulated Distillation (HTSD). The HTSD test is a
GC technique that separates individual hydrocarbon components in the order of their
boiling points, giving a percent mass yield as a function of boiling point. The HTSD test
can be used to determine the carbon number distribution up to C120.

Prior to conducting the HTSD test, Triton Analytics centrifuged the contents of the vial for
ten minutes to isolate the oil layer. Triton Analytics reported that the boiling
characteristics of the oil layer from the sample showed a significant amount of
hydrocarbon compounds in the diesel range. A minor second boiling region of material
was observed in the C23 carbon number range, which is more characteristic of a
vacuum gas oil or heavier oil.

Key Findings: The oil sample collected from well EE-11 was determined to be an
LNAPL. Chemical constituents identified by various analytical methods comprised less
than one percent of the sample by weight. The boiling characteristics of the oil sample
showed a significant amount of hydrocarbon compounds in the diesel range. A minor
second boiling region of material was observed in the C23 carbon number range, which
is more characteristic of a vacuum gas oil or heavier oil.

Physical Properties and Chemical Composition
Of Oa Sample from Well EE-11

DNAPL Characterization Study
Sauget Area 1 Sites

Sauget and Cahokia. Illinois
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TABLE C-1
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL EE-11

Sauget Area 1
Sauget and Cahokia, Illinois

CROUNDWATER
SERVICES. INC

COMPOUND
Volatile Organic Compounds (VOCs) By EPA Method 8260

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichloroethene, cis-1 ,2-
Dichloroethene, trans-1 ,2-
Dichloropropane, 1,2-
Dichloropropene, cis-1 ,3-
Dichloropropene, trans-1 ,3-
Ethylbenzene
Hexanone, 2-
Methyl ethyl ketone (2-Butanone)

J Methyl-2-pentanone, 4-
Methylene chloride
Styrene
Tetrachloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Trichloroethene
Vinyl chloride
Xylenes (total)

CAS No. Result
• - . . . • • • , . : . ;iV - : . .- .•- .• -.. .• ' .-:-.•- *;, •/ : .-- . .-

67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
124-48-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
78-93-3
108-10-1
75-09-2
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-01-4

1330-20-7
Total VOCs |

<250
44
<25
<25
<25
<25
<25
710
<25
<25
<25
<25
<25
<25
<25
7.9J
<25
<25
<25
<25
27

<120
<120
<120
<25
<25
<25
13J
5.8J
<25
<25
<25
<25
21J

828.7

Units

mg/kg
n

ti

ii

n

ii

n

ii

n

ii

n

ii

ii

H

II

H

H

n

ii

n

n

H

II

II

II

II

II

II

II

II

mg/kg
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TABLE C-1
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL EE-11

Sauget Area 1
Sauget and Cahokia, Illinois

SI1VKU, DC.

COMPOUND CAS No. Result
S*nivot*0» Qnnnfc Compounds (SVOCs) By EPA Method 8270

Acenaphthene
Acenaphttrytene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perytene
Benzo(t()fluoranthene
Bis(2-chloroelhoxy) methane
Bis(2-chlorethy1)ether
B«s<2-ethythexy1) phthalate
Brornophenyl phenyl ether. 4-
Butyfbenzyl phthaiale
Carbazote
Chtofo-3-fnethytphenoi, 4*
ChtoroanSne. 4-
Chtoronaphthatene. 2-
Cnkxophenol. 2-
Chtorophenyl phenyi ether. 4-
Chrysene
QiDenz(a.n)antnfacene
DtxnzOhfSfi
DicNorobenzene. 1 -̂
Dcntarotenzene. 1,3-
DchJorobenzene. 1.4-
DicnJorobenzxine. 3.3"-
DKnofopnenol. 2.4-
Diethytphthalate
Dimetnylphenol. 2.4-
Dvnethyl phthalate
Dwvbutyl phthaiate
Dinrtn>o-Oesol. 4.6-
Onrtnophenol. 2.4-
CHnrtrolotuene. 2,4-
D«troWuene. 2.6-
Di-n-octyt phthalate
Dinoseb
Fluoranthene
Fluorene
Hexachtorobenzene
Hexachtorobutadiene
HexacMorocydopentacSene
Hexachloroethane
InderxX 1 ̂ .3-cd)pyrene
Isophorooe

33-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
101-55-3
85-68-7
86-74-8
59-50-7
106-47-8
91-58-7
95-57-8

7005-72-3
218-01-9
53-70-3
132-64-9
95-50-1
541-73-1
106-46-7
91-94-1
120-83-2
84-66-2
105-67-9
131-11-3
84-74-2
534-52-1
51-28-5
121-14-2
606-20-2
117-84-0
88-85-7
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1

<860
<860
<860
<860
120J
<860
180J
<860
<860
<860
<860
<860
<860
<860
<860
410J
<860
<860
<860
440J
97J
<860
130J
<860
150J
<1700
<860
<860
<860
<860
<860
<4400
<4400
<860
<860 i
850J
<860
<860
<860
<860 •
<860
<860 .
<860
11 oj ;
<860

Units

mg/kg

•

•

m

•

•

•

»

"

•

m

m

m

m

m

m

m

m

m

9

•

m

m
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TABLE C-1
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL EE-11

Sauget Area 1
Sauget and Cahokia, Illinois

GROUNDWATER
SERVICES, INC

COMPOUND CAS No. Result
Semivolatile Organic Compounds (SVOCs) By EPA Method 8270 Continued

Methylnaphthalene, 2-
Cresol, o-
Cresol, p-
Naphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Nitroaniline, 4-
Nitrobenzene
Nitrophenol, 2-
Nitrophenol, 4-
N-nitrosodi-n-propylamine
Nitrosodiphenylamine, N-
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Trichlorobenzene, 1 ,2,4-
Trichlorophenol, 2,4,5-
Trichlorophenol, 2,4,6-
Total SVOCs

Metals By EPA Method 6010* 4 fc> s * « « ; i
Aluminum
Antimony

/ Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

91-57-6
95-48-7
106-44-5
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0
120-82-1
95-95-4
88-06-2

<860
<860
<860
<860
<4400
<4400
<4400
<860
<860
<4400
<860
<860
<4400
<860
<860
360J
450J
<860
<860
3297

'•--. •'••^Kijy': .*.r^*;;.:fy;;.&^-&#:xy:*v-ir:~-: -W£ :/

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Total Metals

39
<1.90
<.93
310
<.37

0.20B
300
270
1.1

0.60B
140
380
8.7B

0.026B
43

29B
<.93
<.93
36B
<.93
6.6
15

1579

Units
• .- -•- •>. :: -,-•-•- • • ...

mg/kg
n

it

it

n

M

it

M

It

It

H

H

n

»

n

n

H

H

mg/kg
i'i...'.-,-.>*-!.:" ..̂ rty r̂,̂ .:;;'.-' .- •'...- "V:

mg/kg
It

It

it

It

II

II

n

it

it

it

it

n

ii

H

II

H

II

It

II

II

H

mg/kg
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TABLE C-1
CHEMICAL COMPOSmON OF OIL SAMPLE FROM WELL EE-11

Sauget Area 1
Sauget and Cahokia. Illinois

COMPOUND
Jfestfcfcfcs By EPA Method 8081

Aidnn
alpha-BHC
beta-BHC
Gamma-BHC (Lmdane)
deJta-BHC
alpha Cntordane
Gamma Chtordane
4.4--ODD
4.4--OOE
4.4--OOT
Oieldrin
EndosuKanl
EndosuKan II
EndosuKan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachtor
Heptactitor epoxide
Methoxycntor
Toxaphene

CAS No.
«

309-00-2
319-84-6
319-85-7
58-89-9
319-86-8

5103-71-9
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959-98-8

33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3
72-43-5

8001-35-2

Result

<0.25
<0.25
<0.25
O.25
<0_25
O.25
O.25
61 P
4P
88P

<0.50

<0.50
<0.50
<0.50
O.50
<0.50

<2.5
<25

Total Pesticides 153
ChktrittttedHeiticidttBv EPA MOhtMl 8151 :

2.4-D
Dalapon
2.4-OB
Oicamba
Dctitoroprop
MCPA
MCPP
Pentachtorophenol
2.4.5-T
2.4,5-TP (Sivex)
Total (Morintttd Herbicides

94-75-7
75-99-0
94-82-6

1918-00-9
120-36-5
94-74-6

7085-19-0/93-65-2
87-86-5
93-76-5
93-72-1

<0.083
<20

O.083

<20
<20
31

O.083
<0.083

Units

mg/kg

•
-

•

"

:
•

mg/kg

mg/kg

•
*

m

31 I mg/kg
rtrf>i filmfciiftMJfTjpfMiiijfj fTCPaJ By DH MaCfaorf OOffT

Anxtor 1016
Aroctor1221
Arodor1232
Aroctor1242
Aroctor1248
Arodor1254
Aroctor1260
Tota/PCSs

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

- . ," "• - ;-.* • -•
<5 mg/kg
<10 ' "
<5 i
87 \
<5 !

870P !
1600P '-
2557 i mg/kg
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TABLE C-1
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL EE-11

Sauget Area 1
Sauget and Cahokia, Illinois

GROUNDWATER
SERVICES, INC

COMPOUND
Dioxins and Furans By EPA Method 8280A

2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

/ Total HpCDF
OCDF
Total Dioxins and Furans

CAS No.

1746-01-6

40321-76-4

39227-28-6
57653-85-7
19408-74-3

35822-39-4

3268-87-9
51207-31-9

57117-41-6
57117-31-4

70648-26-9
57117-44-9
60851-34-5
72918-21-9

67562-39-4
55673-89-7

39001-02-0

Result

<2.9
<3.6
<33
<33
<10
77J
<27
300
2400
4500

19000E
<20
<20
<3.4
<7.2
<20
<59
<17
<18
<10
400
750
78J
3500
3900
31600

Units

ng/g
n

fi

ii

ii

ii

ii

it

n

it

n

n

ii

N

II

H

H

H

H

H

II

H

tt

ng/g

Notes:
1. The oil sample was collected from EE-11 on May 19, 2004.
2. All analyses were conducted by Severn Trent Laboratories (STL), Savannah, Georgia, with the exception of dioxins and furans

which were analyzed by STL, Sacramento, California. Detected analytes are presented in bold type.
3. J = Analyted detected below the reporting limit but above the method detection limit (MDL).

< = Analyte not detected at the specified reporting limit. B = Reported value was obtained from a reading that was less
than the project reporting limit but greater than or equal to the method detection limit.

S = The reported value was determined by the method of standard additions (MSA).
E = Estimated result. Result exceeds the calibration range.
P = Identification of target analytes using GC methodology is based on retention time. Although two dissimilar GC columns

confirmed the presence of target analyte in sample, relative percent difference is >40%. Thus, viewer discretion should be
employed during data review and interpretation of results for this target compound.



• Laboratories
ENVIRONMENTAL SERVICES

June 24, 2004

James A. Kearley
Groundwater Services, Inc.
2211 Norfolk, Suite 1000
Houston, Texas 77098

Re: Fluid Properties Data
PTS File No: 34379
Monsanto / Sauget Area 1

Dear Mr. Kearley:

Please find enclosed Fluid Properties Data from analyses conducted upon fluids received from your

Monsanto / Sauget Area 1 project. An electronic version of the data has previously been sent to your

attention via the Internet. All analyses were performed by applicable ASTM, EPA or API

methodologies. The remaining fluids are currently in storage and will be disposed at sixty days from

project completion.

PTS Laboratories, Inc. appreciates the opportunity to be of service. If you have any questions or

require additional information, please give me a call at (562) 907-3607.

Sincerely,
PTS Laboratories, Inc.

Michael Mark Brady, R.G.
Project Manager

Encl.

8100 Secura Way - Santa Fe Springs, CA 90670
Phone 562.907.3607 Fax 562.907.3610

www.ptsgeolabs.com

PTS-I



PTS Laboratories Groundwater Services, Inc.
PTS Re No: 34379

VISCOSITY, SPECIFIC GRAVITY and DENSITY DATA
(METHODOLOGY: ASTM D14S1. ASTM D445. API RP40)

PROJECT NAME:
PROJECT NO:

Monsanto / Sauget Area 1
G-2876-104

SAMPLE

D MATRIX

TEMP.

rn
SPECIFIC
GRAVITY

DENSITY
(fltac)

VISCOSITY
(cenfatokes) | (cenqpoise)

EE-11NAPL Water 70
100
130

1.0053
1 0041
10086

1.0033
0.9971
0.9944

1.005
0.702
0.528

1.009
0.700
0.525

EE-11 NAPL NAPL 70
100
130

08917
08858
08831

0.8899
0.8796
0.8707

264
12.5
7.19

23.5
11.0
6.26



PTS Laboratories Groundwater Services, Inc.

PTS File No: 34379

INTERRACIAL / SURFACE TENSION DATA
(METHODOLOGY: DuNuoy Method - ASTM D971)

PROJECT NAME:

PROJECT NO:

Monsanto / Sauget Area 1
G-2876-104

PHASE PAIR

SAMPLE ID / PHASE | SAMPLE ID / PHASE

TEMP.,

(°F)

INTERFACIAL TENSION,

(Dynes/centimeter)

EE-11 NAPL (Water)

EE-11 NAPL (NAPL)

EE-11 NAPL (Water)

Air

Air

EE-11 NAPL (NAPL)

79

79

79

58.3

29.8

15.4

QUALITY CONTROL DATA
PHASE PAIR:

TEMPERATURE, °F:
IFT, MEASURED:
IFT, PUBLISHED:

RPD:

Dl WATER / AIR
79
72.6
71.8
1.14

P l S - 3
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis

Number: 1030-2004050236-001A

James Kearley
Groundwater Services, Inc.
2211 Norfolk Ste 1000
Houston TX 77098

May 20, 2004

Sample ID:
Project Name:
Project Number:
Project Location:
Sample Point:

EE-11 NAPL
Monsanto / Sauget Area 1
G-2876

Sampled By:
Sample Of:
Sample Date:
Sample Conditions:
PO / Ref. No:

Liquid
05/19/2004 10:15

ANALYTICAL DATA

ASTM D86 Distillation

% Recovery

Initial Boiling Point
5
10
20
30
40
50
60
70
80
90
95

Final Boiling Point

Volume % Recovery
Volume% Residue

Volume % Loss

0 F @ 769 mm Hg

517
530
535
542
548
556
565
576
598
640
690
NR
700

95
5
0

Lab Date
Tech. Analyzed

MES 05/20/04

Comments: Visual color is dark straw. Loss and residue observed. Temperatures uncorrected for barometric
pressure. Sample experienced decomposition @ 700°F.

HwHrnfarhnn I ahnratnru Mananor
. IJ S*. w Vh~. w >*. . _MW. W.J ...M..^^^.

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP or GPA guidelines for quality assurance,
unless otherwise stated

Page 1 of 1 5 f L



Serial Number 38353

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

JJcTsKCTriyiH OTT
EQJSliQI O JL jLi
'ROJECT RE

SJL (LAB) PF

FEREflCE . .

¥• /iWittT' AVfc^ 1
PJECT MANAGER

QLO HSITE) P "' /
&.ewL&t/l

CLIENT NAME l

WY^&ln iv-\ (ĵ «VA^S«y\;3«.>xr .IVUS.

CLIENT ADD

2u/ A!

PROJECT NO. PROJECT J.OCATION

6j-2^76 <STATE' IU
P.O. NUMBER CONTRACT NO.

^CLIENT PHONE .. t 'CLIENT FAX

1t$£:i>2tffO$0® (7/Z\ &£s&&i &
"CLIENT E-MAIL " -

^ESSp,,. / ,, ,

COMPANY CONTRACTING THIS" WORK (if applicable) '

SAMPLE

DATE

$-ft^
\^

^\

RELINQMjSt

gr JM^B-"

RECEIUHX|

TIME

/0/5~

\

SAMPLE IDENTIFICATION

&€-ll kiffiL

^^^
\

^\
>N>\

\^
\^

"̂ -̂ ^

1ED BY: (SlGWfTURej' *

Y: (S,16NATURE)

CD STL Savannah Website: www.stl-inc.com

5102 LaRoche Avenue Phone: (912)354-7858

Savannah, GA 31404 Fax: (912)352-0165

<*JL> Alternate Laboratory NameAocation ^Jl'S^CtJO-o

?,̂ V«kaV*î  Fax:/7'3^ Cc
MATRIX
TYPE
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O

R
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R
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' REQUIRED ANALYSIS

*1

^

^

-5

^
i

NUMBER OF CONTAINERS SUBMIHED

I

^

S **
|V*

DATE TIME RELINQUISHED BY: (SIGNATURE)

DATE , TIME . RECEIVED BY: (SIGNATURE)

4^W ll:90

)
*

DATE

DATE

TIME

TIME

'/<•/

c>-S"77<"
PAGE

/ î J^STANDARD REPORT
DELIVERY CD

DATE DUE

EXPEO
DELIVf
(SURC

D/

ITED REPORT
:RY CD
HARGE)

VTE DUE

NUMBER OF COOLERS SUBMITTED
PER SHIPMENT: j

REMARKS

RELINQUISHED BY: (SIGNATURE)

RECEIVED BY: (SIGNATURE)

LABORATORY USE ONLY

RECEIVED FOR LABORATORY BY:
(SIGNATURE)

I

DATE TIME CUSTODY INTACT

YES O

NO O

CUSTODY I STL SAVANNAH
SEAL NO. LOG NO.

1

DATE TIME

DATE TIME

LABORATORY REMARKS

i
_i
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16840 Barker Springs #302 ^=^ TNtOn AnalytJCS Corp.
Houston, Texas 77084 / / / ^^ \ \ Reference Laboratories

/ I \ \ • Hydrocarbon
(281) 578-2289 | J ^~j • Chemical

Fax: (281)578-2295 \T A C/ •Environmental
villalanti@earthlink.net ^̂ 1̂ ^

Dan Villalanti, Pres. • Joe Raia, Lab Director • Calvin Blakley, Mass Spec • Jeanne Malloy, GC

September 15, 2004 Laboratory Reference: TAG 3895(A)

James Kearley
Groundwater Services, Inc.
2211 Norfolk, Suite 1000
Houston, TX 77098

Dear Mr. Kearley:

The High-temperature Simulated Distillation (HTSD) results for your sample identified
below are enclosed and were reported to you earlier by Email 8/10/04.

EE-11 Oil from Monitoring Well

The boiling characteristics of this sample did not show any significant contribution of
hydrocarbon materials in the range of gasoline, kerosene or jet fuel, however there was a
significant portion of material in the diesel range as shown in the overlay HTSD
chromatogram of the sample with a diesel fuel sample. There is also a second boiling
region of material present in the C23 carbon number range which is more characteristic of
a vacuum gas oil or heavier oil.

When we received the sample it appeared homogenous, but also appeared to contain
some water. Prior to sampling we centrifuged the sample for 10 minutes to isolate the
hydrocarbon layer. The proportion of water to hydrocarbon present is shown in the
enclosed photograph of the vial of the centrifuged sample . Please note in the photo some
sediment at the bottom of the vial which we tested but did not appear to be magnetic.
Also included in this data package for reference are an illustration of the distillation
characteristics of fuels and a table of properties of typical crude oil fractions.

Thank you and please let us know if you have any questions.

Regards, , -

Dan C. Villalanti
DCV/jcr
Enclosures
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========= AC Software version M2.5
Simdis HT 750 Analyzer

Data File Name
Instrument
Operator
Acquired on
Processed on
Sample name
Methodname
Calc. Based On
Sequencename

Blank used
BP Calib. used
Reference used

Recovery(%)
Resp. Factor
IBP
FBP

Vial
Injection
Seq. line

Sample Amt
ISTD amt
Weight CS2

0.
0.
4.

9
1
12

1024
0000
8756

C:\HPCHEM\1\DATA\0809A\009F1201.D

Triton Analyt.
09 Aug 04 09:53 PM
10 Aug 04 9:26 AM
EE-11 RE MW
MHC30.MTH
ESTD
0809A Cryogenic sequence

C:\HPCHEM\1\DATA\0809A\008F1101.D
C:\HPCHEM\1\DATA\0809A\090F0101.D
C:\HPCHEM\1\DATA\0809A\095F0301.D

102.4 found, 99.5% recovery assumed
1.520E-10 Threshold set : 100.0

430 F Start Elution : 0.00
> 1351 F End Elut after: 43.30

Analysis results
% BP(F) !

1 1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

i
448
469
489
498
505
511
516
520
523
525
527
531
532
536
538
540
541
543
543
545
547
549
550
550
552

: %Weight versus Boiling point
fc BP(F) % BP(F) %

1

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

i
552
554
554
556
556
558
558
559
559
561
561
561
563
563
563
565
565
565
567
567
567
568
568
568
570

i
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

i
570
572
572
574
574
574
576
576
577
577
579
579
581
581
583
586
590
595
603
612
622
633
646
657
669

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

BP(F)
1 1

678
689
696
705
714
721
729
734
739
745
748
754
761
766
775
788
802
826
853
887
936
1002
1105
1251

Analysis results
BP(F) %

I

: Table of cutpoints
BP(F) % BP(F) B P ( F )

I
480
650

1 j

2.3
73.4

750
800

i

86.1
91.8

i

900
1000

I
95.3
97.0

I I
1100
1200

I
98.0
98.7

D

l o f l 9/15/04 8:37 AM



EE-11 From Monitoring Well J. Kearly Groundwater Services, Inc. Triton Analytics 281-578-2289
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'-•hoi Number



Data File
Blank analysis
Calibration analysis
Reference analysis
Instrument name
'"Orator

i ĵired on
FTocessed at
Sample name

Method name
Run type

Sequence name
Recovery %
Response Factor

Perc%
0.5

1
2

3
4
5
6
7
8
9

10
11
12
13

^_..j* 14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35

36
37

C:\HPCHEM\1\DATA\0809A\009F1201.D
C:\HPCHEM\1\DATA\0809A\008F1101.D
C:\HPCHEM\1\DATA\0809A\090F0101.D
C:\HPCHEM\1\DATA\0809A\095F0301.D
SIMDIS 1
Triton Analyt.

8/9/0421:53
8/10/04 9:26

EE-11 REMW

MHC30.MTH
1

0809A
102.4

1.52E-10

BP0C
221
231

243.5
254.1
258.8
263.2
266.4
268.6
270.7
272.7
274.3
275.4
276.8
278.4
279.6
280.6
281.6
282.6
283.5
284.4
285.2
286.1
286.9
287.6
288.2
288.8
289.4
289.9
290.4
290.9
291.4

291.9
292.3
292.7
293.1
293.5
293.9
294.3

38 294.6
39 295

•^ 40 ! 295.3
41 295.7
42 296

43 i 296.4

Seq. line nr
Injection
Instrument
Vial

Weight sample
Weight CS2
Weight ISTD

0.1024
4.8756

found, 99.5% recovery assumed

BPF
429.8
447.8
470.3
489.4
497.8
505.8
511.5
515.5
519.3
522.9
525.7
527.7
530.2
533.1
535.3
537.1
538.9
540.7
542.3
543.9
545.4

547
548.4
549.7
550.8
551.8
552.9
553.8
554.7
555.6
556.5
557.4
558.1
558.9
559.6
560.3

561

g
g

""Data Reduction Lookup Values *****

0
1
2

8
22
57

68
71

73
75
77
80
83
87

89
91
92
92
93
94
94
94

95
95

0.5
2
3

9
23
58
69
72
74
76
78
81
84

88
90
92
93
93
94

0
447.8
470.3
519.3
548.4
575.4
595.6
621.9

646
668.5
688.1
713.7

733.8
754.5
767.1
787.3
802.8
802.8
825.3

95 i 852.8
95 1 852.8

Carbon
Number

0-5

1

%wt Cu

!

I

%wt Temp Eq
iCarbor*

0.00 0.00

6 0.00
?l 0.00

I 8 0.00

429.8
470.3
489.4
522.9
549.7
576.1

603
633.2
657.1

678.9
696.9

721

739
760.5
775.9
802.8
825.3
825.3

9 0.00
10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25

26
27
28

0.00
0.00
0.00
0.00

0.00 0.00
0.00
0.49

0.00
0.49

97
156
208
259
304
345
385
421

1.32 0.83 455
2.98 1.66

8.19 5.22
489
520

22.46 14.27 549
57.86 35.40
68.73 10.87
71.36J 2.63
73.45
75.53
77.78
80.32
83.42
87.25
89.78
91.30
92.23

291 92.99
852.8 30 93.53
887.4 1 31; 94.09
887.4 32 94.53

95 j 852.8 887.4, 33 94.93
96 887.4 935.1 34 95.22
96 887.4 935.1 35 95.52

95l 96; 887.4 935.1 36 95.79
96
96
96
96
96

561.7! 96

562.3
563

563.5
564.3
564.8
565.5

97

97
97

97
97

97

97 935.1 1001.8, 37
97
97
97
97

97

98

98

935.1
935.1
935.1

935.1

935.1

1001.8
1001.8

98 1001.8
98 j 1001.8
98 1001.8
98! 1001.8

1001.8
1001.8
1001.8
1001.8
1001.8
1105.2
1105.2
1105.2
1105.2
1105.2

38

39
40
41

42

96.03
96.19
96.39

2.09
2.08
2.26
2.53

3.11
3.83
2.53
1.52
0.93

576
601
626
651
674

695
716

736
756
774
792
808

0.76 825
0.55 840
0.56 856
0.43 871
0.40 885
0.29 898

0.29 912
0.27 925
0.24
0.16
0.19

937
948

961
96.55 0.16 972
96.70 0.15 982
96.87! 0.16 993

43 97.02 0.15 1004
44j 97.11 0.09

45
46

97.21

97.30
471 97.39

1105.2! 48 97.48

0.10
0.10

0.09

0.09

1013

1023
1033

1042

1051

TAC-5-



44

45

46

47

48

49

50

51
52

53
54

55
56
57

58
59
60

61
62
63
64

65

66
67

68
69
70
71

72
73

296.7
297.1
297.4

2978
298.1
2985

298.9
299.3
2997

300.1

3005
301

301.5

301.9
3023
302.7

303.1
3035

304

304.6
305.3
306.4

308
310.3

313.1
317.2
322.4
327.7

334
341.1

5661

5668
5673

568
5686
56S3

570
570.7

5715
572.2
5729
5738
5747

575*
576.1
5755
577.6
5783
5792
5803
581 5
5835
5864

5905

5956
603

612.3
6219
6332

646

97
97
97

97

97
97

57

98
98

98
98
98
98
58

58
58

58

58
58

98
98
58

98
58

98
98
98
98
98
98

98
98
98

98
58

98

98
99
99

99
99
99
99
GO

95
95

99

99
99

99
99
99

99
95

99
95
99
99
99
99

1001.8
1001.8
1001.8
1001.8
1001.8
1001.8
1001.8
1105.2
1105.2
1105.2

1-05.2
1105.2
11052

1-052

1-052
T05.2
1*05.2
1105.2
1 105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1105.2
1 105.2

1105.2
1105.2
11052
1105.2
1105.2
1105.2
1105.2
1250.1
1250.1
1250.1
1250.1
12501
12501

12501
12501
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1

49
50
51
52

53
54

55
56
57

58

59
60
61
62

63
64

65

66
67

68
69
70
71
72

73
74
75
76
77

78

97.55
97.63
97.71

97.79

97.85
97.93
98.00
98.05
98.10
98.14

98.18
98.23
98.27
98.32
98.36
98.41

98.44

98.48
98-52
9836
9839
98.63
98.67
98.70
98.73
98.76
98^0
98A4
98£8
98.92

0.08
0.08

0.08
0.08
0.07

0.08
0.07

0.05
0.05

0.05

0.04
0.05
0.04

0.05
0.04

0.04

0.03
0.04

0.03
0.04

0.03
0.04
0.03
0.03

0.03
0.03
0.03
0.04

0.03
0.04

1059
10671

1075
1083
109̂
1C,
110?
1112
1119
1126
1132
1139
1145

1152

1158

1164

1169

1175
1180

1186
1191
1197
1202
1207

1211
1216
1221
1227
1232

123*

_j
jr

74 3473 657 1 98 95 1105.2 1250.1 79 0.03 12
75
76
77

78
79
80
81
82
83
84

85
86
87

88
89
90

91

92
93
94

95
96
97

96
99

995

353.6
359.4

3645
3694
3743
378.7

382.8
3865
389.9
392.8
395.7

398.5
401.4
404.7
4084

413.3
419.6

428.2
4407

456
475.2
501.7

5388
5962
676.7

732.9

6685
6789
688.1
6965
7057
713.7

721
7277

7338
739

7443
7493
754.5
7605
767.1

7759
7873
802.8
8253
8528
8874

9351

10018
11052
1250.1
1351 2

98
99
99
59
99
99

99
99
59

99
99
99
99
99
99
99
99

99
99
99
99
99
99

99
99

99
99

99
99

99
995
99.5
995
955
955
99.5
955
995
99.5
995

99.5
99.5
995
99.5
995

99.5
99.5
99.5
995
99.5
995
995

99.5
995
995

99.5

995
95.5

11052
1250.1
1250.1
1250.1
1250 1

1250.1
12501
1250 1
1250.1
1250.1
12501
1250.1
1250.1
12501

1250.1
1250.1
1250.1
12501
12501
1250.1
12501

1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
1250.1
12501

1250.1
1351.2
1351.2
13512
1351 2
13512

1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
1351.2
13512

80
81
82
83
84

85
86
87

88
89
90

91
92
93
94

95
96
97

98
99

100
101

102

103
104

105

106
107

108

98.98
99.01
99.04
99.06
99.08
99.10
99.13
99.14

99.16

99.18
99.21
99.22
99.24
99.26
99.28
99.30
99.32

99.33
9935
9937
9939
99.40
99.41

99.43
99.44
99.46
99.47
99.49

99.50

0.03
0.03
0.03
0.02
0.02
0.02
0.02

0.01
0.02

0.02
0.02
0.01
0.02
0.01

0.02
0.02
0.02

0.01
0.02
0.01
0.02
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.01

124>

1252
1258
1262
1267

1271

1276

1279

1283

1287

1292

1295
1299
1302
1306

1310
1314
1317

1321
1324
1328

1331
1334
13371

13

13**
1346
1349

1351
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Crude Oil Fractions

Stream Name
•Off Gas

•SR Butane

•SR Gasoline

•SR Lt Naphtha

•SRHvy Naphtha

•Kerosene

•SR Lt Gas Oil

•SR Hvy Gas Oil

•SR Resid
•Atmos Resid
•Long Resid
•Flashed Dist
•Vacuum Gas
Oils
•Pitch
•Vacuum Resid
•Short Resid

Boiling Range

—

—

70-130

120-220

200-400

350-500

450-650

600-800

800 +

800-1050

1000 +

Carbon Number
1-3

4

5-6

6-7

7-11

11-14

14-20

20-25

25 +

25-35

35 +

Disposition
To Sats Gas

Plant
To Butane

Splitter
To Mogas or

Isom
To

Reformer/ Arom.
Extract

To
Reformer/Mogas
Jet Fuel via DHT
Diesel/Furnace

Oil
via DHT

To Conversion
Units

To
Vacuum

Flashers/Towers
Cat Feed

To
Conversion Units

To Asphalt,
Residual Fuel,
Cokers, Resid

Conversion
Note: SR means Straight Run, i.e., from Crude Unit
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GSI Job No. G-2876 GROUNDWATER
Issued: January 25, 2005 SERVICES, INC

APPENDIX C.2
PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF

OIL SAMPLE FROM WELL BR-I

C.2 Physical Properties and Chemical Composition of Oil Sample from Well BR-I
(2 pages)

Table C-2: Chemical Composition of Oil Sample from Well BR-I (5 pages)

Physical properties testing results from PTS Laboratories (4 pages)

ASTM D86 Distillation Test results from SPL, Inc. (3 pages)

High Temperature Simulated Distillation (HTSD) results from Triton Analytics Corp.
(7 pages)

Physical Properties and Chemical Composition DNAPL Characterization Study
Of Oil Sample from Well BR-I Sauget Area 1 Sites

Sauget and Cahokia, Illinois
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GROUNDWATER
SERVICES, INC.

C.2 PHYSICAL PROPERTIES AND CHEMICAL COMPOSITION OF OIL
SAMPLE FROM WELL BR-I

On October 27, 2004, personnel from Groundwater Services, Inc. (GSI) collected a
sample of oil from well BR-I, which is located at Site I. The oil was reported to have dark
brown color and the consistency of motor oil. Results of field measurements indicated a
specific gravity of 1.42 and viscosity of 5.5 centistokes at a temperature of 63 °F. The
specific gravity measurement and visual observations confirmed that the oil is a DNAPL.

Two 40-mL vials of the oil sample from BR-I were submitted to Severn Trent
Laboratories in Savannah, Georgia, for laboratory analysis of VOCs, SVOCs, pesticides,
herbicides, PCBs, dioxins/furans, and metals. Analytical results are presented on Table
C-2 and summarized below. Approximately 17% of the sample composition by weight
was identified by these analytical methods. Copies of laboratory reports are attached.

Chemical Constituents in
Oil Sample from BR-I
VOCs (total)
1,2-Dichlobenzene
1 ,4-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Hexachlorobenzene
Other SVOCs
Pesticides (total)
Herbicides (total)
PCBs (total)
Dioxins/Furans (total)
Metals (total)

Reported Concentration
(mg/kg)

702
1900
8400

140,000
10,000

758
1404
87

1500
25.4*
1879

Total Weight Fraction for Identified Constituents:

Weight
Fraction (%)

0.070
0.19
0.84
14
1.0

0.076
0.14

0.0087
0.15

0.0025
0.19

16.7%

* = 2,3,7,8-TCDD and 1 ,2,3,7,8-PeCDD were detected in the oil sample at estimated
concentrations of 12 ng/g and 8.5 ng/g, respectively.

A liter bottle containing groundwater and oil was submitted for laboratory analysis of fluid
properties at PTS Laboratories in Santa Fe Springs, California. The sample was tested
using ASTM D445 and ASTM D1481, which include measurement of: i) dynamic
viscosity and fluid density at three temperatures; ii) surface tension for each fluid; and iii)
interfacial tension for oil/water, oil/air, and water/air. Results of laboratory testing of the
DNAPL sample indicated a specific gravity of 1.44 and viscosity of 5.92 centistokes at a
temperature of 70 °F.

An additional volume of sample was submitted to SPL, Inc. of Houston, Texas, for
analysis by ASTM Method D86 Distillation. Initial boiling point of the oil was 432 °F, and
final boiling point was 530 °F.

Physical Properties and Chemical Composition
Of Oil Sample from Well BR-I

DNAPL Characterization Study
Sauget Area 1 Sites

Sauget and Cahokia, Illinois
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A vial of oil from BR-I was submitted to Triton Analytics Corporation of Houston, Texas,
for High Temperature Simulated Distillation (HTSD). The HTSD test is a GC technique
that separates individual hydrocarbon components in the order of their boiling points,
giving a percent mass yield as a function of boiling point. The HTSD test can be used to
determine the carbon number distribution up to C120.

Prior to conducting the HTSD test, Triton Analytics centrifuged the contents of the vial to
isolate the oil layer. Triton Analytics reported that the sample is likely a synthetic
product. Based on the low percent recovery from the test, the sample has a significant
component which is either not a hydrocarbon or is insoluble in carbon disulfide. Test
results indicated that compounds with carbon numbers of 13 or less comprised
approximately 80% of the sample by weight.

Key Findings: The oil sample collected from well BR-I was determined to be a DNAPL.
Chemical constituents identified by various analytical methods comprised approximately
17 percent of the sample by weight. The predominant identified constituent was 1,2,4-
trichlorobenzene, which comprised 14% of the sample by weight.

Physical Properties and Chemical Composition DNAPL Characterization Study
Of Oil Sample from Well BR-I Sauget Area 1 Sites

Sauget and Cahokia, Illinois
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TABLE C-2
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL BR-I

Sauget Area 1
Sauget and Cahokia, Illinois

COMPOUND
Volatile Organic Compounds (VOCs) by EPA Method 8260

1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

CAS No. Result | Units

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<10
<10
<10
<10
<10
<10
<10
<50
<50
<50
<100
19

<10
<10
<10
<10
<10
220
<10
<10
<10
<10
<10
<10
350
<10
38
27
<10
<10
5J

<10
43
702

mg/kg
H

H

H

n

H

H

it

H

H

P

H

H

n

N

H

H

H

N

M

H

H

H

mg/kg
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GROUNDWATER
SERVICES, INC

TABLE C-2
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL BR-I

Sauget Area 1
Sauget and Cahokia, Illinois

COMPOUND CAS No. Result
Semivolatile Organic Compounds by EPA Method 8270 ••'( ' ^"-:^\- :"VVV " • • . ' • • • # ? • ' •

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-Cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol (m&p-Cresol)
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate

120-82-1
95-50-1
541-73-1
106-46-7
95-95^
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
106-44-5
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8

7005-72-3
100-01-6
100-02-7
83-32-9

208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3

140000
1900J
<71

8400
<71
<71
<71
<71
<370
<71
<71
<71
<71
84

<71
<370
<71
<140
<71
<370
<370
<71
<71

<140
<71
<370
<370
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71
<71

Units

mg/kg

H

H

II

H
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H
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H
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H
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H
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TABLE C-2
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL BR-I

SaugetArea 1
Sauget and Cahokia, Illinois

GROL'NDWATER
SERVICES. INC

COMPOUND
Sent/volatile Organic Compounds by EPA Method 8270

Di-n-butylphthalate
Di-n-octylphthalate
Dinoseb
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total SVOCs

Metals by EPA Method 6010 : : V •<•
j Silver

Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc
Mercury
Total Metals

CAS No.

84-74-2
117-84-0
88-85-7

206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3

621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

Result

<71
<71
<71
<71
<71

10000
<71
<71
<71
<71
<71
620
<71
<71
<71
<370
<71
<71
54J

160000
>"^;;v^,;v-v •'M;.tf.'-. -., 'r.j'U *'?• . • * • - .-•••

7440-22-4
7429-90-5
7440-38-2
7440-39-3
7440-41-7
7440-70-2
7440-43-9
7440-48-4
7440-47-3
7440-50-8
7439-89-6
7440-09-7
7439-95-4
7440-23-5
7440-02-0
7439-92-1
7440-36-0
7782-49-2
7440-28-0
7440-62-2
7440-66-6
7439-97-6

<0.93
24

<0.93
18

<0.37
1600
<0.46
1.5
15
11
55

<93
97
<46
43
2.2

<1.9
<0.93
<0.93
5.1

7.5E
0.011 B
1900

Units

mg/kg
H

H

H

N

M

H

H

H

H

n

H

N

H

II

H

mg/kg
A'-^-^'.^V ...

mg/kg
H

N

N

•

n

m

H

•

M

n

H

II

H

H

H

H

H

mg/kg
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TABLE C-2
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL BR-I

SaugetArea 1
Sauget and Cahotua. Idtnois

COMPOUND
rnutfcjou oy EPA Mdnov 9091

4.4--OOO
44--OOE
4.4--OOT
AMnn
afpha-BHC
aJpha-CNordane
be<a-6HC
defta-8HC
Oeidnn
EndosUfanl
EndosUfanll
EndosUtan sUfate
Endrin
Endrin aldehyde
Endrmketone

ni î * n ~ .4 \

HeptacNor

MethoKycMof
T&a^J^^ f̂e
Total SVDCs

rfttaii»mf f fcrtrfr fctei Iiji fJM MiKiotf ff Tt "
2,4.5-T
2,4.5-TP (Sivex)
2.4-O
Z4-OB
Datapon

DcMoroprop
MCPA{(4-cHon>2-«ne<hylphenc«y)-ace<ic acid]
MCPf>(2-{4-cnlon>-2-4iiettiylphenoxy)-pcx)panc«c acid]
i ̂ eiiuw ••uo f̂t&fMJi
ToOIHvtMdta

flofrr MoritnUrf Ofcfcanffi fTCDiJ P» CPU MiOiatf OOflT
Arodor-1016
Arador-1221
Arodor-1232
Afoctor-1242
Arodor-1248
Arodor-1254
Arodor-1260
TottfPCBs

CAS No. Result
i

72-54-8
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1
959-98-8

33213-65-9
1031-07-8
72-20-8

7421-93-4
53494-70-5

58-89-9
5103-74-2
76-44-8

1024-57-3
72-43-5

8001-35-2

<320
<320
<320
<160

1300P
<160
78JP
<160
<320
<160
<320
•=320
<320
<320
<320
26JP
<160
<160
<160
<1600
<16000
1400

• - • - • - . - . .

93-76-5
93-72-1
94-75-7
94-82-6
75-99-0

1918-00-9
120-36-5
94-74-6
93-65-2
87-86-5

23
<3

21P
<3

<600
<8
<30
<600
<600
43P
87

-. • •
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

<3200
<6400
•=3200
<3200
•=3200
•=3200

1500JP
1500

Units

mg/Vg

•

•

.

mg/Vg
?'- - ' - :

•

•

•

mg/Vg

mg/Vg
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mg/Vg
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TABLE C-2
CHEMICAL COMPOSITION OF OIL SAMPLE FROM WELL BR-I

SaugetArea 1
Sauget and Cahokia, Illinois

GKOUNDWATER
SERVICES, INC

COMPOUND
Dioxins and Furans By EPA Method 8280A

2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7.8,9-HxCDD
Total HxCDD
1,2,3,4.6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF

[ 1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF
Total Dioxins and Furans

CAS No.

1746-01-6

40321-76-4

39227-28-6
57653-85-7
19408-74-3

35822-39-4

3268-87-9
51207-31-9

57117-41-6
57117-31-4

70648-26-9
57117-44-9
60851-34-5
72918-21-9

67562-39-4
55673-89-7

39001-02-0

Result

12 JA
58

8.5 J
300
6.3 J
49
16

400
1100 E
2600

12000 E
58
220
6.9 J
26

460
380 E

42
10J
<3.8
1700
980 E
130

2500
5200 E
25438

Units

ng/g
n

H

H

M

N

N

M

n

n

m

m

m

m

m

m

m

m

p

N

ng/g

Notes:
1. The oil sample was collected from BR-I on Oct 27, 2004.
2. All analyses were conducted by Severn Trent Laboratories (STL), Savannah, Georgia. Detected analytes are presented in bold type.
3. J = Analyted detected below the reporting limit but above the method detection limit (MDL).

< = Analyte not detected at the specified reporting limit. B = Reported value was obtained from a reading that was less
than the project reporting limit but greater than or equal to the method detection limit.

E = Estimated result. Result exceeds the calibration range.
P = Identification of target analytes using GC methodology is based on retention time. Although two dissimilar GC columns

confirmed the presence of target analyte in sample, relative percent difference is >40%. Thus, viewer discretion should be
employed during data review and interpretation of results for this target compound.

JA = The analyte was positively identified, but the quantitation is an estimate.



PTS Laboratories
ENVIRONMENTAL SERVICES

November 24, 2004

James A. Keartey
Groundwater Services, Inc.
2211 Norfolk, Suite 1000
Houston, Texas 77098

Re: Fluid Properties Data
PTS File No: 34379; GSI Job No. G-2876
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois

Dear Mr. Kearley:

Please find enclosed Fluid Properties Data from analyses conducted upon fluids received from your

Sauget Area 1 project. An electronic version of the data has previously been sent to your attention via

the Internet. All analyses were performed by applicable ASTM, EPA or API methodologies. The

remaining fluids are currently in storage and will be disposed at sixty days from project completion.

PTS Laboratories, Inc. appreciates the opportunity to be of service. If you have any questions or

require additional information, please give me a call at (562) 907-3607.

Sincerely,
PTS Laboratories, Inc.

Michael Mark Bra
Project Manager

End.

8100 Secura Way - Santa Fe Springs, CA 90670
Phone 562.907.3607 Fax 562.907.3610

www.ptsgeolabs. com



PTS Laboratories Groundwater Services, Inc.
PTS File No: 34379

VISCOSITY, SPECIFIC GRAVITY and DENSITY DATA
(METHODOLOGY: ASTM D1481, ASTM D445, API RP40)

PROJECT NAME:
PROJECT NO:

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

SAMPLE
ID MAI

TEMP.,
FRIX (°F)

BR-I (water) Water 70

100
130

BR-I (NAPL) NAPL 70

100
130

SPECIFIC
GRAVITY

1.0003

1.0026

1.0054

1.4449

1.4395

1.4335

DENSITY
(g/cc)

0.9983

0.9956

0.9913

1.4420

1.4295
1.4134

VISCOSITY
(centistokes) | (centipoise)

1.005 1.003
0.700 0.697

0.535 0.530

5.92 8.54
3.87 5.53
2.59 3.66



PTS Laboratories Groundwater Services, Inc.
PTS Fife No: 34379

INTERRACIAL / SURFACE TENSION DATA
(METHODOLOGY: Di*Juoy Method - ASTM O971)

PROJECT NAME
PROJECT NO:

DNAPL Characterization Study Sauget Area 1 Sites, Sauget Illinois
GSI Job No G-2876

I PHASEPAJR

SAMPLED /PHASE | SAMPLE D / PHASE

TEMP..

CF)

MTERFACIAL TENSION,

(uyiwvcisiwuftetef)

BR-I (water)

BR-1(NAPL.)

BR-I (water)

Air

Air

BR-I (NAPL)

71

71

71

65.7

33.8

15.0

71

QUALITY CONTROL DATA
PHASE PAIR: 01 WATER / AIR

TEMPERATURE. 'F:

IFT. MEASURED:

IFT. PUBUSHED: 72 5

RPO: 1.01



Serial Number

ST18240-680(12A)2)



Certificate of Analysis

HOUSTON LABORATORIES
8820 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Number: 1030-2004110052-001A

James Kearley
Groundwater Services, Inc.
2211 Norfolk Ste 1000
Houston TX 77098

November 10, 2004

Sample ID:
Station Name:
Station Number
Location:
Sample Point:

BR-I (NAPL)
G-2876
Sauget, IL
Sauget Area 1

Sampled By:
Sample Of:
Sample Date:
Sample Conditions:
PO / Ref. No:

R.E
Liquid
10/27/2004

G-2876

16:40

% Recovery

Initial Boiling Point
5
10
20
30
40
50
60
70
80
90
95

Final Boiling Point

Volume % Recovery
Volume% Residue

Volume % Loss

ANALYTICAL DATA

ASTM D86 Distillation

0 F @ 771 mm Hg

210
432
452
458
468
478
484
498
508
514
NR
NR
530

88.0
10.0
2.0

Lab Date
Tech. Analyzed

MES 11/10/04

Comments: Visual color is crude. Loss and Residue observed.
Temperatures uncorrected for barometric pressure.
Initial boiling point indicative of water in sample.
Organic IBP would be temperature closer to 5% recovery point.

Sample On: 10/27/2004 16:40

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP or GPA guidelines for quality
assurance,
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Certificate of Analysis

Number: 1030-2004110052-001A

HOUSTON LABORATORIES
882C (INTERCHANGE DRIVE

HOUSTON. TEXAS 77064
PHONE (713) 660-0901

James Keartey
Grourxtwater Services. Inc.
2211 Norfolk Ste 1000
Houston TX 77098

November 10, 2004

Sam pie ID:
Station Name:
Siation Number:
Locaton:
Sampfie Powt:

BR-I (NAPL)

Sauget. IL
Sauget Area

Sampled By:
Sample Of:
Sample Date:
Sample Condition:
PO / Ref. No:

R.E
Liquid
10/27/2004

G-2876

16:40

ANALYTICAL DATA

Test Method Result Unit Detection
Limit

Lab
Tech.

Date
Analyzed

Water m CnxJe OJ by Distillation ASTM-D-4006 2.075

Comments:
Sample On: 10/27^004 16:40

vol% MES 11/05/04

Duality
Hydrocarbon Laboratory Manager

">« afceve anelys« are pe^C(~iec -r acccriarvre wO-, ASTI.V UOP or GPA guidelines for qaaftK assurance.
•jntess omerwise statec

Page 1 of 1



— r^,"T?yrt\ neA^. Uu/lvorA^U./v^ I s

£Z5T/
u»

_ | L/» « ept f l U-v'*'̂ '" "

Analysis Request &. Chain of Custody Record
Client Name: ( -7 jfldflftAv^W \t V V) \ (.

Addnr^Phone: 0 V\ \ V\Ur-fi/lL

Client Contact: ~T#\fC$S V^C '̂"*'ul

Project Name: 1 J C^C/v^O / \ft\\^

X*" AC>W; 'J
'roject Number ( *y ~~ UjQ "ft)

& "V-
S^ik tout) >^'

/ V

ef fW* 1
( — -. .. _^ 1 1 »

Project Ideation: 2i ^iV^l \" l> \ \ \ ffl t S

Invoice To: \J? \Q ̂  (\JL\MA<H r V^tYVlVJ; "J^i,

SAMPLE ID

6R-i ( H^FL
-̂•'

DATE

loj^,0;-j

TIME

lb'^0

comp grab

K

OicntA^onsultant Remarks: . j ,

Requested TAT

24hr Q 72hr Q

48hr Q Standard Ml

Oiher Q

matrix

(X

*o ""

A &
if
^ "<3

Oil

bottle
CA

c?
"So

I j
u

'Z3 "></> <2rt ™
"5, w
ci.0

G

size

Is
iTo

•^ N
Oo _

.ti N
— o
*-* 00

II II

i

pres.

8e
2-S
* •

0

N N
— • en

U0ftt

N
um

be
r 

of
 C

on
ta

in
er

s

1

SPLWarioMlerNo: •1 Q ~! Qc f") ''̂

page / of J_

Requested Analysis

1
S

j*.

JP

3
^

•J

l^

•^ «>)
t ^

ca.

*̂

-j

Laboratory remarks:

Special Reporting Requirements Fax Results Q Raw Data Q

Standard QC Q Level 3 QC Q Level 4 QC Q

1. Relinquished by Sap^eo ,x/ .x^7

3:'ReIinquished by*

5. Relinquished by:

date x • ,

date

date

ii—*i~$^\

Special Detection Limits (spccifi

time

/ K>&&
time

Tfo^j

inuct? QY QN
Temp:

r)= PM review (initial):

2. Received by:

4. Received by:

6. Received fcy Laboratory:

Interchange Drive, Houston, TX 77054 (713) 660-0901

459-> jhes Drive, Traverse City, MI 49684 (616) 947-5777

^ Q 500 Ambassador Caffery Parkway, Scott, LA 70583 H^S) 237-4775



16840 Barker Springs #302
Houston, Texas 77084

(281) 578-2289
Fax: (281)578-2295
villalanti@earthlink.net

Triton Analytics Corp.
Reference Laboratories

• Hydrocarbon
• Chemical
• Environmental

Dan Villalanti, Pres. • Joe Raia, Lab Director • Calvin Blakley, Mass Spec • Jeanne Malloy, GC

November 4, 2004 Laboratory Reference: TAG 3973(A)

James Kearley
Groundwater Services, Inc.
2211 Norfolk, Suite 1000
Houston, TX 77098

Sample ID: BR-I (NAPL )10/27/04
Reference: DNAPL Characterization Study at Sauget Area 1 Sites, Sauget, IL

Dear Mr. Kearley:

The High-temperature Simulated Distillation (HTSD) results for your sample identified
below are enclosed and were reported to you earlier by Email 11/03/04.

BR-I (NAPL) 10/27/04

This sample is likely a synthetic product and based upon the low recovery, appears to
have a significant component which is either not hydrocarbon or is insoluble in CS2.
Upon centrifugation, there was no appreciable phase separation. We took the liberty of
adding two drops of a proprietary demulsifier provided by Baker Petrolite to see if we
could improve separation. As demonstrated by the photo, the sample with demulsifier
has more sediment and less rag layer.

Thank you and please let us know if you have any questions.

Regards,

Dan C. Villaknti
DCV/kst
Enclosures
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===============

===============

Data File Name
Instrument
Operator
Acquired on
Processed on
Sample name
Methodname
Calc. Based On
Sequencename

Blank used
BP Calib. used
Reference used

Recovery (%)
Resp. Factor
IBP
FBP

==== AU sortware version MZ . D ======
Simdis HT 750 Analyzer

C:\HPCHEM\1\DATA\1102A\005F0801.D
1 Vial

======—==

= := = = = :==: = =

Triton Analyt. Injection
03 Nov 04 01:39 AM Seq.
03 Nov 04 3:30 PM
BR-INAPL1027 Sampl
MHC30.MTH ISTD

line

e Amt 0
amt 0

ESTD Weight CS2 4
1102A Cryogenic sequence

C:\HPCHEM\1\DATA\1102A\007F1001.D
C:\HPCHEM\1\DATA\1102A\090F0101.D
C:\HPCHEM\1\DATA\1102A\095F0301.D

47.7 found, 100% recovery assumed
1.365E-10 Threshold set

317 F Start Elution
1279 F End Elut . at

: 100.0
: 0.00
: 44.56

5
1
8

1090
0000
8569

Set

Analysis results : %Weight versus Boiling point
% BP(F)

1 1 1
1 331
2 345
3 390
4 392
5 394
6 394
7 396
8 396
9 396

10 397
11 397
12 397
13 399
14 399
15 399
16 399
17 408
18 412
19 414
20 414
21 415
22 415
23 432
24 441
25 444

% BP(F) % BP(F) %
— i — — i i i — i1 1 1 1 1
26 446 51 471 76
27 448 52 471 77
28 453 53 471 78
29 455 54 471 79
30 457 55 471 80
31 459 56 473 81
32 460 57 473 82
33 460 58 473 83
34 462 59 473 84
35 462 60 473 85
36 464 61 473 86
37 464 62 475 87
38 464 63 475 88
39 466 64 486 89
40 466 65 502 90
41 466 66 504 91
42 466 67 505 92
43 468 68 507 93
44 468 69 507 94
45 468 70 509 95
46 468 71 509 96
47 469 72 511 97
48 469 73 511 98
49 469 74 513 99
50 469 75 513

BP(F)
i1

518
541
554
570
599
626
649
671
689
705
723
739
756
775
797
820
847
878
914
954

1000
1058
1126
1215

Analysis results : Table of cutpoints
BP(F) %

1 1 — 1
360 2.1
480 63.9
650 82.1

BP(F) % BP(F) %
— 1 — 1 ».! — 1 — — 1 -

_ _ | _ | _ | _ | _ _ |

750 87.6 1000 96.0
800 90.2 1100 97.6
900 93.6 1200 98.9

BP(F)
i- 1

%

1 ofl ] 1/5/2004 3:38 PM



BR-I (NAPL) 10/27/04 KEARLY GroundWater Services Triton Analytics 281-578-2289
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Data Fi's
Blank analysis
Calibration analysis
Reference analysis
Instrument name
Onerator

lired on
Wreessed at
Sample name

Method name
Run type

Sequence name
Recovery %
Response Factor

Perc%
0.5

1
2
3
4
5
6
7
8
9

10
11
12
13
14

j 15

^ 16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

•»• 42
43
44
45
46

C:\HPCHEM\1\DATA\1 102A\005F0801 .D
C:\HPCHEM\1\DATA\1102A\007F1001.D
C:\HPCHEM\1\DATA\1102A\090F0101.D
C:\HPCHEM\1\DATA\1 1 02A\095F0301 .D
SIMDIS 1
Triton Analyt.

11/3/19041:39
11/3/200415:30

BR-INAPL1027

MHC30.MTH
1

1102A
47.7

1.37E-10

BP0C
158.2
165.7
173.9
199.3
200.2
200.8
201.3
201.7
202.1
202.5
202.8
203.1
203.4
203.6
203.9
204.1
204.3
208.8
211.1
211.9
212.5

213
213.4
221.7
227.4
228.8
229.7
231.2
233.8
235.4
236.4
237.1
237.7
238.3
238.7
239.2
239.6
239.9
240.3
240.6
240.9
241.2

Seq. line nr
Injection
Instrument
Vial

Weight sample
Weight CS2
Weight ISTD

I

0.109
4.8569

found, 100% recovery assumed

BPF
316.8
330.3

345
390.7
392.4
393.4
394.3
395.1
395.8
396.5

397
397.6
398.1
398.5

399
399.4
399.7
407.8

412
413.4
414.5
415.4
416.1
431.1
441.3
443.8
445.5
448.2
452.8
455.7
457.5
458.8
459.9
460.9
461.7
462.6
463.3
463.8
464.5
465.1
465.6
466.2

9
9

""Data Reduction Lookup Values *****

0
2
2

22
28
64
76
77
79
80
81
82
83
84
85
86
87
88
89
90
91
91
92
92
93
93
93
94
94
94
95
95
95
95
96
96
96
96

241.5 466.7 96
241.7 467.1; 96

242
242.2
242.5

467.6
468

468.5

97
97
97

0.5
3
3

23
29
65
77
78
80
81
82
83
84
85
86
87
88
89
90
91
92
92
93
93
94
94
94
95

0
345
345

416.1
452.8

486
518.7
541.9
570.6

599
625.6

649
670.3

689
705.4
722.7
739.4
756.3
775.4
796.1

820
820

846.9
846.9
878.5
878.5
878.5
914.2

95 1 914.2
95i 914.2
96
96
96
96
97
97
97

953.1
953.1
953.1
953.1
999.7
999.7

316.8
390.7
390.7
431.1
455.7
502.2
541.9
553.8

599
625.6

649
670.3

689
705.4
722.7
739.4
756.3
775.4
796.1

820
846.9
846.9
878.5
878.5
914.2
914.2
914.2
953.1
953.1
953.1
999.7
999.7
999.7
999.7

1058.4
1058.4

999.7J 1058.4
97 999.7; 1058.4

Carbon
Number

0-5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

97 999.7 1058.4: 47
97; 999.7 1058.4
98
98
98

1058.4 1125.9
1058.4
1058.4

1125.9
1125.9

. . . . . . . .

%wt Cum

0.00
0.00
0.00
0.00
0.48
2.00
2.88

22.33
28.76
64.19
76.06
77.60
79.19
80.08
81.02
82.09
83.20
84.37
85.61
86.80
87.98
88.93
89.80
90.50
91.19
91.74
92.29
92.76
93.18
93.55
93.94
94.28
94.59
94.87
95.17
95.41
95.62
95.86
96.07
96.23
96.40
96.57
96.72

%wt

0.00
0.00
0.00
0.00
0.48
1.52
0.88

19.45
6.43

35.43
11.87
1.54
1.59
0.89
0.94
1.08
1.10
1.17
1.25
1.18
1.19
0.94
0.88
0.70
0.69
0.56
0.54
0.47
0.42
0.36
0.39
0.34
0.31
0.28
0.30
0.24

Temp Eq
Carbon#

97
156
208
259
304
345
385
421
455
489
520
549
576
601
626
651
674
695
716
736
756
774
792
808
825
840
856
871
885
898
912
925
937
948
961
972

0.21 982
0.24 993
0.22
0.15

1004
1013

0.1 7 1 1023
0.17 1033
0.15 1042

48 96.87 0.15 1051
49
50
51

97.01 0.13
97.13
97.25

0.12
0.12

1059
1067"
1075



47

46
49
50
5H
52
53
54
55
56
57
58
59
60
51
€2
€3
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
S3
94
95
96
97
98
99

995

242.7
242.9
243.2
243.4
2436
2438
244

244.2
2444
244.6
244.7
2449
245.1
245.3
2454
2456
2458
2522
26T.2
262.3
2632
2638
2644
2649
265.4
265.8
2662
266.6
266.9
270.4
283.3
289.9
299.2
315

3298
342.8
3546
365

3741
3837
393

4024
413

4245
4378
452-7
470.3
490.1
511.7
537.6
5702
607.7
6567
692-8

4689
4692
459.8
470.'!
470. 5
4708
47-2
47: 6
471.9

472.3
472.5
472.8
473.2
473.5
4737
4?4 '

4744

486

5022
504.1
5058
5068
507.9
5088
5097
510.4
5112
5119
512.4
518.7
541.9
5538
570.6
599

6255
649

6703
68S

7054
7227
7394

7563
7754

7961
820

8469
8785
9142
9531
9997
10584
1125.9
1214 1
1279

97
97
97
**7

97
97
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
99
99
99
99
99
99
99
99
99
99
99
99
99

995
995
995
995
995
995
995
995
995
995
995
99.5
995
99.5
995
99.5
99.5
995
995
995
99.5
995

98
98
98
98
38
98
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

99.5
995
99.5
99.5
99.5
995
995
995
99.5
99.5
995
99.5
99.5
99.5
99.5
995
995
995
995
99.5
995
995
995
99.5
99.5
99.5
99.5
99.5
99.5
99.5
995
995
99.5
99.5
99.5

10584
1058.4
10584
•058.4
1058.4
10584
1125.9
11259
11259
11259
1125.9
1125.9
1125.9
1125.9
11259
V25.9
"25.9
11259
1125.9
1125.9
1125.9
1125.9
1214.1
1214.1
1214.1
1214.1
1214.1
1214 .1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1279

1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279

1125.9
11259
11259
•125.9
1125.9
1125.9
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1214 1
1214.1
1214.1
1214.1
1214.1
1214.1
1214.1
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279
1279

52
53
54
55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

97.36
97.47
97.59
97.69
97.79
97.90
98.00
98.07
98.15
98.22
98JO
98J6
98.43
98.49
98̂ 6
98.61
98.68
98.74
98£1
98£6
98.92
98.96
99.01
99.05
99.10
99.14
99.18
99.21
99.25
99.29
9934
99.37
99.41
99.44
99.48

0.12
0.10
0.12
0.10
0.10
0.10
0.10
0.07
0.08
0.07
0.08
0.07
0.07
0.06
0.07
0.06
0.07
0.06
0.07
0.06
0.06
0.05
0.05
0.04
0.05
0.04
0.05
0.03
0.04
0.04
0.05
0.03
0.04
0.03
0.04

1083
1090
1098
1105
1112

~*w
1132
1139
1145
1152
1158
1164
1169
1175
1180
1186
1191
1197
1202
1207
1211
1216
1221
1227
1232
1238
1242
1247
1252
1258
X

M
1271

1276
1279
1283
1287
1292
1295
1299
1302
1306
1310
1314
1317
1321
1324
1328
1331
1334
1337
1340
1343
1346
1349
1351



BR-I(NAPL) 10/27/04
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Rag Layer

Sediment



GSI Job No. G-2876 GROUNDWATER
Issued: January 21,2005 SERVICES, INC

APPENDIX C.3
CHEMICAL COMPOSITION OF GROUNDWATER SAMPLE FROM WELL BR-G

C.3 Chemical Composition of Groundwater Sample from BR-G (one page)

i S -•

Chemical Composition of Groundwater Sample DNAPL Characterization Study
from Well BR-G Sauget Area 1 Sites

Sauget and Cahokia, Illinois



GSIJob No. G-2876
Issued: January 21, 2005
Page 1 of 1

GROUNDWATER
SERVICES, INC.

C.3 CHEMICAL COMPOSITION OF GROUNDWATER SAMPLE FROM BR-G

On October 30, 2004, personnel from Groundwater Services, Inc. (GSI) attempted a
DMAPL recovery test at well BR-G. No DNAPL could be recovered for laboratory
analysis, but a groundwater sample was collected immediately prior to the conclusion of
the DNAPL recovery test. Droplets of DNAPL were noted in the Waterra tubing when it
was removed from BR-G at the conclusion of the recovery test.

The groundwater sample from BR-G was submitted to Severn Trent Laboratories in
Savannah, Georgia, for laboratory analysis of VOCs and SVOCs. A copy of the
laboratory report is attached. The following table lists all VOCs and SVOCs that were
detected in this groundwater sample.

Reported Concentration
(mg/L)

VOCs by EPA 8260 S ;:
Benzene
Chlorobenzene
cis-1 ,2-Dichloroethene
trans-1 ,2-Dichloroethene
MIBK

0.076
0.15

0.011
0.0041 J
0.092 J

SVOCs by EPA 8270 " > ; • sv >
1,4-Dichlorobenzene
1 ,2,4-Trichlobenzene
Phenol
2-Chlorophenol
4-Chloroaniline

5.3
0.18J
0.24 J

0.035 J
0.12J

J = Compound meets the identification criteria, but result is less
than sample reporting limit and greater than the method detection
limit.

The presence of these constituents in the groundwater sample from BR-G may be due
to dissolution of these constituents from DNAPL droplets in well BR-G. Alternatively, the
VOCs and SVOCs detected in this groundwater sample could have originated from a
location upgradient of well BR-G.

Chemical Composition of Groundwater Sample
from Well BR-G

DNAPL Characterization Study
Sauget Area 1 Sites

Sauget and Cahokia, Illinois



DMAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L GROUNDWATER
Sauget and Cahokia, Illinois SERVICES, INC.

APPENDIX D

TABULATED SOIL ANALYTICAL RESULTS
FROM SEVERN TRENT LABORATORIES

Table D-1: Total VOC Concentrations on Soil

Table D-2: Total SVOC and TOC Concentrations on Soil

January 21,2005



uoVGSI JoV .0. G-2876
Issued: 1/21/05
Page 1 of 23

c
Table D-1

Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01
SAMPLE DEPTH (FT BGS): 0-2.5 12.5-15 25-27.5 35-37.5 40-42.5 40-42.5 DUP 50-52.5 67.5-70 72.5-75 82.5-85 97.5-100

SAMPLE DATE: 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04
Analyte
Volatile Organic ComjffiuntfsliifiRA M
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

CAS No.
tetodazeo .

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg mg/kg | mg/kg |
. :;•:•. : . : . " . • • • • . . ' . . . . . . : : : : - ...:•" "••••:••.,: :.:••••:. :..,.•-.:.. :.:o:....' : • • . ; • : • .:-..:-.r^:;:.::..-' • ••^-^•••- • • • • ; • • - ; . . : • • • • • *:'V .-' .•;' '.;•;-' ..I.....:..-....;...:......-......-..:. -.• •. : . . - . . . . . - . ; , • : . -. - -. .. ... ... • :,,».:,.... •

<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
0.0096J
<0.032
<0.032
0.034J
0.0026J
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
0.001 5 J
<0.0064
<0.0064
0.003J
<0.0064
<0.0064
<0.0064
<0.0064
0.0029J
0.054

<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
0.0086J
<0.038
<0.038
0.036J
0.008

<0.0077
<0.0077
<0.0077
<0.0077
<0.0077

0.34
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
0.0072J
<0.0077
<0.0077
0.011

<0.0077
<0.0077
<0.0077
<0.0077
0.01 3J
0.42

<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.026
<0.026

.<0.026
0.01 6 J
0.001 5 J
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
0.029

<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
0.0024J
<0.0051
<0.0051
<0.0051
<0.0051
<0.01
0.049

<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.038
<0.038
<0.038
0.01 7J
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
0.002J
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.0076
<0.015
0.019

<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.022
<0.022
<0.022
o.ou

<0.0045
<0.0045
<0.0045
<0.0045
<0.002
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0045
<0.0089

0.01

<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.024
<0.024
<0.024
0.01 7J
<0.0047
<0.0047
<0.0047
<0.0047
<0.0026
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0094
0.017

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.027
<0.027
<0.027
0.0088J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.01 1
0.0088

<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.024
<0.024
<0.024
0.0086J
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
0.0026J
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0096
0.011

<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.023
<0.023
<0.023
0.01 6J
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0092
0.016

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.026
<0.026
<0.026
0.01 5 J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.01
0.015

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
<0.052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.01
ND

Notes are on the last page of the table.
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Table D-1

Total VOC Concentrations on SoH

DNAPL Characterisation Study
Sauget Area 1, Saugot, Illinois

I.NOttNIIWAWK
IHI. INC

SAMPLE DEPT
8AfV

Analyte
VMrMttaMtoOMMOwiotftyfAU
, ,1-Trtehloroalhane
, ,2.2-Tolrachlofoelhane
, ,2-Trichloroelhane
. Dlchloroolhane
, -Dlchloroelhene
.2 Dlchloroethane
.2-Dlchloropropan«

2 Dutnnono (MEK)
2-Hoxanono
4-Mothyl-2-pentanone (MIBK)
Acotone
Benzene
BromcxJIchloromothane
Bromolorm
Bromonnothane
Carbon Dlsulllde
Carbon Totrachlorlde
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
els- 1 ,2-Dlchloroethene
cls-1 ,3-OlcMoropfopene
Dlbrornoohlorornelhane
Dlchloromothane
Ethyl benzene
Styrene
Telrnchloroethene
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes, Total
Total VOC*

BORING 10: A1-01 A1-02 A1-02 A 1-02 A1-02 A1-02 At-02 A1 02 A1-02 A1-02
H (FT BOB): 106-107.6 7.5-10 12.6-16 22.6-26 32.8-35 47.6-50 60-62.5 62,6-86 75-775 75-77 5 DUP
IPLEDATB: 10/7/04 9/11/04 0/11/04 0/11/04 0/11/04 0/11/04 0/11/04 9/11/04 0/12/04 9/12/04

CAB No. mo/Kg
MftffdMM

71-55-8
79-34-5
7900-5
7534-3
75-35-4
107-06-2
78-87-6
78-93-3

591-78-8
108-10-1
87-84-1
71-43-2
75-27-4
75252
74-83-9
75-15-0
5823-5
t08-90-7
75-00-3
87-88-3
74-87-3
158-50-2

10081-01-6
124-48-1
75-00-2
100-41-4
100-42-5
127-18-4
108-88-3
158-80-5

10081-02-6
79-01-8
76-01-4

1330-20-7

<00051
<00061
«00051
-00051
'00051
<00051
<00051
<0.026
<0026
<0.028
<0.051
<0.0051
<00051
<00051
<0.0051
<0.0051
<0.0051
<00051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0061
<0.0051
<0.0051
<0.6061
<0.0051
<0.0051
<0,0051
<0.0051
<0.0051
<0.0051
<0.0051

<0.01
ND

mg/kg | mg/kg 1 mg/kg | mg/kg | mg/kg I mo/kg
" ' • ' • . ' • ! ' ; • • • ' • • • • • • • .'•!.! 'I'-,!. • • • ' ' : ' • • ; ' • • f - ' ,

<17
<17
*17
<17
<17
<17
<17
76J
<85
<85

<170
10J
<17
<17
<17
<17
<17
660
<17
<17
<17
<17
<17
<17
<17
<17
<17
<17
e.ej
<17
<17
<17
<17
<34
760

<16
<16
-16
<16
<ie
<16
<16
79
<78
<78

<180
66
<16
<ie
<16
<16
<16
120
<18
<ie
<16
<16
<16
<ie
<ie
5.1J
<ie
<ie
36
<16
<ie
<16
<16
<31
300

<02
<02
«0.2
«02
<02
•02
<0.2
o.au

<i
<t
<2

0.16J
<0.2
<0.2
^0.2
<02
<0.2
0.81
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

0.04SJ
<0.2
<0.2
<0,2
<0.2
<0.2
<0.2
<0.2
<0.4
1.8

<02
<0.2
<02
*02
<02
«02
<0.2
<t
<1
<1
<2

0.028J
<02
<0.2
<02
<02
<0.2
0.66
<0.2
<02
<6.2
<0.2
<0.2
<0.2
<0,2
<0.2
0.1 6J
<0.2
<0,2
<0,2
<0.2
<0.2
<0.2
<0.4
0.74

<029
<029
<029
<0.29
<0.29
<0.29
<0.29
<1.4
<1 4
<1 4
<20
<029
<029
<0.29
cO.29
<0.29
<0.29
0.42
<0.20
<0.20
<0.20
<0.29
<0.20
<0.29
<0,29
<0.20
0.27J
<0.29

0.066J
<0.20
<0.29
<0.29
<0.29
<0.58
0.76

'0.52
*052
cO.52
v052
*052
<052
<052
<26
<28
<26
<52
0.24J
«:0.52
«0.52
cO.52
<0.52
<0.52

11
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
0.47J
0.13J
<062
<0.52
<0.52
<O.B2
<0.52
<0.52
0.83J

13

mg/kg I mg/kg I mg/kg ]
• ' . . ! ,• • • • '

<7
*7
<7
<7
<7
<7
«7
20J
<35
<35
<70
<7
<7
*.7
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7
<7
«7
<7
<7
<7
<7
<14
29

<02
<0,2
•0.2
-0.2
r.0,2

..0.2
<0.2

1
.099
.099

<2
-0.2
«0.2
<0.2
--0.2
<0.2
^0.2
<0.2
<0.2
<0.2
<0.2 "~
<0.2
<0.2
<0.2
<0.2
<0.2

0.11J
<0,2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.4
1.1

<0.22
<022
-022
• 022
-022
*022
<022
<1.1
.1.1
<-1 1
^22

.0.22
^022
'.0.22
-.0.22
cO.22
<0.22
cO,22
<0.22
cO.22
<0^22
<0.22
.,0,22
<0.22
--0.22
<o:22
0.1 2J
cO.22
<0.22
<0,22
<0.22
<0.22
<0.22
<0.44
0.12

Notes acp ̂ n the last page of the table. c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-02 A1-02 A1-02 A1-02 A1-03 A1-03 A1-03 A1-03 A1-03 A1-03
SAMPLE DEPTH (FT BGS): 82.5-85 82.5-85 DUP 90-92.5 105-107 8.5-11 11-13.5 22.5-25 32.5-35 47.5-50 57.5-60

SAMPLE DATE: 9/12/04 9/12/04 9/12/04 9/12/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04
Analyte

Volatile Organic Compounds iw£t?AM
1 ,1 ,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

CAS No. | mg/kg | mg/kg | mg/kg | mg/kg

etfifiwcjKfioi;,,,;: •..,:.;, ̂ ^^^-•^ ; ̂ :̂ -^^^- ;--i; .-;. • ̂  •̂ ..̂
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.8J
<0.9
<0.9
<1.8

<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.07J
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.074J
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.36
0.94

<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.94
<0.94
<0.94
<1.9
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
0.08J
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
0.074J
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.38
0.15

<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
0.59J
<0.62
<0.62
<1.2

<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
0.075J
<0.12
<0.12
<0.12
<0.12
<0.12
<0.12
<0.25
0.67

<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.85
<0.85
<0.85
<1.7
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
0.24
<0.17
<0.17
<0.17
<0.17
<0.17
<0.17
<0.34
0.24

mg/kg mg/kg | mg/kg mg/kg | mg/kg | mg/kg |
• - • • ••;:•:;. • :?- :--- : : - - ' - - - . - : : - " • '-^- • : : : - • • . : ; • : . - • • • • : . . : . . • . : • . - ; ; - . • . ; . . • • • . • • . • • • • . . • : - • . . • • . : - • : : • • • • • • . - - . -

<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<2.3
<2.3
<2.3
<4.6
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
8.1

<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.46
<0.91
8.1

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.8
<1.8
<1.8
<3.6
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
1.4

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
0.1 4J
<0.36
0.099J

<0.36
<0.36
<0.36
<0.36
<0.71
1.6

<0.025
<0.025
<0.025
<0.025
<0.025 '
<0.025
<0.025
0.076J
<0.12
<0.12
0.22J
0.01 9 J
<0.025
<0.025
<0.025
<0.025
<0.025
0.01 8J
<0.025
<0.025
<0.025
<0.025
<0.025
<0.025
<0.025
0.01 2J
<0.025
<0.025
0.01 U
<0.025
<0.025
<0.025
<0.025
<0.049
0.37

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
0.01 2J
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
0.001 1J
<0.0052
<0.0052
0.0024J
<0.0052
<0.0052
<0.0052
<0.0052
<0.01
0.016

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.025
<0.025
<0.025
0.01 2 J
<0.005
<0.005
<0.005
<0.005
0.0021J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01
0.013

<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.023
<0.023
<0.023
0.01 6J
<0.0047
<0.0047
<0.0047
<0.0047
0.0027J
<0.0047
<0.0047
<0.0047
0.001 6 J
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0094
0.020

Notes are on the last page of the table.
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Table 0-1
Total VOC Concentrations on Soil

DNAPL Characterl/atlon Study
Sauget Area 1, Saugei, Illinois

C.BOIINDWAUJ
M.HVII »», INC

BORING ID: A1-03 A 1-03 A 1-03 A 1-03 A 1-03 A 1-03 A 1-04 A1-04 A 1-04 A1.Q4
SAMPLE DEPTH (FT BOB): 60-62.5 72,5-75 72 6-76 DUP 82.5-85 92.6-05 1025-105 7.5-10 75-10DUP 12.5-15 20-22.6

SAMPLE DATE: 0/10/04 8/10/04 9/10/04 8/10/04 8/10/04 8/10/04 8/25/04 8/25/04 9/25/04 8/25/04
Analyle

tfetjiM* Own* Obnvewitff fry •« «
,1,1-Trlchloroelhane
. 1 ,2,2-Totrnchloroftthane
, 1 ,2-Trlchlnrnethane
, l-Dichloroothane
, t Olchlorootheno
,2-Dlchloroethane
.2-Dlchloropropane

2 Dulnnone (MCK)
2 Hoxnnono
4 Motliyl 2-pontnnono (MIRK)
Acolone
Bon/ene
Bromodlchloromelhane
Bromoform
Bromomothane
Carbon Dlsullldo
Carbon Telrachlorldo
Chlnrohon/one
Chloroethane (ethyl chloride)
Chlorolorm
Chloromethane
cls-1,2-Dlchloroothono
els- 1 ,3-Dlchloropropene
Dlbromochloromelhane
Dlchloromethano
Ethyl benzene
Slyreno
Totrachloroethene
Toluene
trans-l^-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenesjotal
Toltl VOC*

CAS No. I mo/kg | mo/kg | mo/kg I mg/kg | mg/kg | mg/kg

MtotfttM ' • ' • • , , . - . . ' . • " . ' • . • ' • • ' ' : • •
71-55-6
78-34-5
78-00-5
75-34-3
75-35-4
107-06-2
7B-87-5
78-83-3

581-78-6
108-10-1
67-64-1
71-43-2
75-27-4
7525-2
74-83-8
75-15-0
5623-5
108-90-7
75-00-3
67-66-3
74-87-3
156-58-2

10061-01-6
124-48-1
75-08-2
100-41-4
100-42-5
127-16-4
108-88-3
156-60-5

10061-02-6
78-01-6
75-01-4

1330-20-7

<00052
<00052
c00052
'00052
-00052
• 00052
<00052
*0026
<0026
<0026
0.0085J
<0.0052
<0.0052
<00052
<00052
<0.0052
<00052
<00052
<0.0052
<0.0052
<0.0052
<0,0052
<0.0052
<0.0052
<0.0052
<0,0052
<0,0052
<0,0052
<0.0052
<0,0052
<0.0052
<0.0052
<0.0052
<0.01
0.0085

<00044
<00044
<00044
'00044
..0,0044
c00044
-00044
<0022
<0022
<0.022
0.008BJ
<0.0044
c00044
'00044
<00044
<00044
<0.0044
<00044
<00044
<0.0044
<0.0044
<0.0044
<0.0044
<0,0044
<0.0044
<0.0044
<0.0044
<0.0044
<0,0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0088
0.0080

<00047
*00047
'00047
• 0 0047
.00047
<00047
• 00047
<0024
'0024
.0024
0.0 13J
<0.0047
'00047
<0.0047
<00047
0.0021J
<00047
^00047
<00047
<0.0047
<0.0047
<0.0047
<0.0047
<0,0047
<0.0047
<0.0047
<0.0047
<0.0047
<00047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0085
0.015

<0004
c0004
<0004
'0004
'0004
'0004
'0004
<0.02
<0.02
<0.02

O.OOMJ
<0.004
<0004
<0004
<0004
<0.004
<0004
<0004
<0.004
<0.004
<0,004
<0.004
<0.004
<0.004
<0,004
<0,004
<0,004
<0.004
<0.004
<0,004
<0.004
<0.004
<0.004
<0.0081
0.0084

<0.0046
c00046
c00046
<00046
<0.0046
*0.0046
•.0.0046
-.0.023
<0023
<0.023
0.015J
<0.0046
'00046
<00046
<OO046
0.0030J
<0.0046
<00046
<00046
0.018

<00046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0,0046
'0,0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0081
0.037

<00047
-00047
*00047
-00047
• 00047
'00047
•00047
<0023
<0023
'0023
0.01 1J
<OO047
<00047
<00047
<0.0047
<0.0047
<0.0047
<00047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0093
0.011

mg/kg | mg/kg | mg/kg I mg/kg
'"' •*'!' :-• V ' ; •• ;i -.

<057
-057
<057
• 057
'0,57
• 057
-057
<2.8
<2.8
<2.8
<5.7
2.1

<057
<0.57
<057
<0.57
<0.57

1.4
<0.57
«;0.57
<0.57
<0.57
<0.57
<0.57
<0.57
0.12J
0.005J
<0.57
2.7

<0.57
<0.57
<0.57
<0.57
0.56J
7.0

<053
-053
-053
-053
.053
-053
'053
-27
^27
<2.7
<5.3

3
<0.53
<0.53
<0.53
<0.53
<053
2.4

<053
^0.53
<0.53
<0.53
<0.53
<0,53
0.34J
0.22J
<0.53
<0.53
2.2

<0.53
<0,53
<0.53
<0.53
0.7J
8.0

<0.011
-0011
• 0011
• 0011
•0.011
-0.011
-0.011
• 0.054
• 0054
<0.054
<0.11

0.0024J
• 0.011
<0.011
-0.011
<0.011
<0.011
<0011
<0.011
<0.011
<0.011
<0.011
<0.011
<0.011
«0.011
<0.011
<0.011
<0.011
0.0062J
<0.011
<0.011
<0.011
<0.011
<0.022
0.0076

-00074
-00074
-00074
• 0 0074
-00074
• 00074
•-0.0074
-.0037
• 0037
<0.037
0.014J
<0.0074
<00074
•cO.0074
-00074
^0.0074
<0.0074
<0.0074
<0.0074
<0.0074
<0.0074
<00074
<00074
<0,0074
<0.0074
«0.0074
<0.0074
<0,0074
<0.0074
«0.0074
<0.0074
<0.0074
<0.0074
<0.015
0.014

Notes the last page of the table. c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

V
GROUNDWATER
SERVICES, INC.

BORING ID: A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-05 A1-05
SAMPLE DEPTH (FT BGS): 35-37.5 40-42.5 57.5-60 67.5-70 70-72.5 80-82.5 92.5-95 105-107 0-2.5 12.5-15

SAMPLE DATE: 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 10/8/04 10/8/04
Analyte CAS No. mg/kg | mg/kg [ mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

.Vtotafte.6r̂ nte,tofljp«« ĵb*a^ l,zL^*^£~----^^ :̂.
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3

591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.032
<0.032
<0.032
0.022J
0.0061 J
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
0.0039J
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
0.002J
<0.0065
<0.0065
0.013

<0.0065
<0.0065
<0.0065
<0.0065
0.006J
0.053

<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.027
<0.027
<0.027
<0.054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.011

ND

<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.04
<0.04
<0.04
0.026J
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
<0.0081
0.0046J
<0.0081
<0.0081
<0.0081
<0.0081
<0.016
0.031

<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.028
<0.028
<0.028
0.01J

<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.011
0.010

<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.035
<0.035
<0.035
<0.071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.0071
<0.014

ND

<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.031
<0.031
<0.031
<0.062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.012

ND

<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.028
<0.028
<0.028
<0.057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.0057
<0.01 1

ND

<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.024
<0.024
<0.024
<0.048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0097

ND

mg/kg mg/kg |

<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
0.01 2 J
<0.032
<0.032
0.054J
0.001 4J
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.013
0.067

<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.03
<0.03
<0.03
o.ou

<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.0059
<0.012
0.010

Notes are on the last page of the table.
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Table D-l
Total VOC Concentrations on Soil

DNAPL Characterization Study
Saugol Ar«n 1, Saugtt, I

I.HOtlNt>WATI<»
sI 'KVK.CV INI

BORING 10: A1-05 A1-08 A 1-05 A 1-05 A 1-05 A 1-05 A1-OS A 1-05 A1-05 AIDS
SAMPLE DEPTH (FT BOS): 25-27,5 30-326 40-42.5 50-52.5 50-52 5 DUP 65-67.5 775-80 05-875 85 87 5 DUP 95075

SAMPLE DATE: 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04
AnalyU

VfetaMto Oqpnto fianweundb by IM JU
1,1,1 -Trlchloroelhane
1 , 1 .2,2-Totrachloroethana
1 , 1 ,2-Trlchloroolhano
1,1 DIchloroMhane
1.1 Dlchloroothene
1.2-Dlchloroathano
1.2 Dlchloropropano
2 Qulnnone (MEK)
2 Hoxanone
4 Molhyl-2-ponlanone (MIBK)
Acolone
Bonzone

Bromodlchloromothane
Bromotorm
Btomomolhnne
Carbon Disulllde
Carbon Tetrachlorldo
Chlofobon/eng
Chloroethane (ethyl chloride)
Chlorolorm
ChloromGthane

c)8-1,2-Dlchloroethene
els- 1 ,3-Dlchloropropene
Dlbromochloromothane
Dlchloromothane
Ethyl bonzene
Styrena
Tetrachloroethano
Toluona
trans- 1 ,2-Dlchloroelhtne
trans- 1 ,3-Dlchloropropana
Trlchloroethene
Vinyl Chloride
Xylenes.Total
Tort/ VOCl

CAS No. mg/kg I rnfl/kfl | mo/kg | mg/kg I mg/kg 1 mo/kg | mo/kg | mg/kg | mg/kg I mg/kg |

•CiodHMH • "! '

71-55-6
70-34-5
7B-00-5
75-34-3
/5-3S-4

107-06-2
78-87-6
78-93-3
591-78-8
108-10-1
67-04-1
71-43-2
75-27-4
7525-2
74-B3-9
75-15-0
56-23-5
10890-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
76-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<00063
-00063
<00063
<00063
<00063
<00063
<0.0063
<0.032
<0032
<0032
0.01 7J
'0.0063
<00063
<0.0083
^00063
0.0047J
<00063

0.016
<00063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0,0063
<0,0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.013
0.038

<0.0086
<00088
'00086
..00088

<0.0086
<00086
<00086
0.009U
<0043
<0043
0.023J
<00088
«OOOB6
<00086
<OOOB6
<0.0086
<00086
coooee
<0.0086
<0.0086
<0.0088
<0,OOB6
<00086
<0,0086
<0.0086
<0.0086
<O.OOB6
<O.OOB6
<O.OOB6
<0.0086
<0.0086
<0.0086
<0.0086
<0.017
0.033

<0.0051
*00051
• 00061
*OOOS1
<00051
'00051
<0.0051
<0.026
'0026

<0.026
0.012J
<0.0051
<0.0051
<00051
•;0.0051
<00051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0,0051
<0.0061
<0.0051
<0.0051
<0.0061
<0.0051
<0.0051
<0.0061
<0.0051

<0.01
0.012

'Oooee
'00086
-ooooe
'00096
<00096
<00096
*00096
<0.048
'0048
<0.048
0.044J
'00096
<00096
<00096
<0.0096
'0.0096
'00096
0.0032J
<0.0096
'00096
<0.0096
<0.0096
<0.0096
<o.ooee
O.OOBJ
<0.0096
<0.0096
<0.0096
<0.0096
<0.0096
<0.0096
<0.0096
<0.0096
<0.019
0.092

'00063
<0.0063
'0.0063
'00063
'0.0063
*0.0063
'00063
0.018J
'0032
'0032
0.047J
<0.0063
'00063
<00063
<0.0063
<0.0063
<0.0063
'00063
<00063
<0,0063
<0.0063
'0.0063

<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.0063
<0.013
0.066

'0005
'0005
'0005
• 0005
'0005
<0.006
•0.005
'0025
'0025
'0025
'005
'0.005
'0005
<0.005
-.0.005
0.0032J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.006
<0,005
<0,006
<0.005
<0,005
<0.005
<0.005
<0.005
<0.01

0.0032

'00062
• 00082
• 00062
• 00062
-.00062
'00082
•00062
*0031
••0031
'0031
0.034J
'.0.0082
'00062
'00062
-.0.0062
<0.0062
<0.0062
0.0026J
<00062
'00062
<0.0062
<0.0082
'0.0062
<0.0062
'0.0062
<0.0062
<0,0062
<0.0062
<0.0082
<0.0082
<0.0062
<0.0062
<0.0062
<0.012
0.037

'00048
• 00048
• 00048
•00048
'00048
• 00048
<0.004B
<0024
•0024
•0024
0.013J
'00048
<00048
'0.0048
-00048
<OO048
<0.0048
0.0016J
'0.0048
-.00048
'00048
'00048

'00048
.0.0048
«0.004B
'0,0048
<0,0048
<0,0048
<0.0048
<0,0048
<0.004B
<0.0048
<0.0048
<0.0096
0.015

•00077
• 00077
• 00077
• 00077
• 0 0077
•00077
•00077
0.009SJ

•--0.038
'0038
0.028J
• 00077
-00077
'0.0077
'00077
0.004J
-.0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0.0077
<0,0077
<0.0077
<0.0077
<0.0077
<0.015
0.042

'0.005
• 0005
• 0005
• 0005
-0005
• 0005
'0005
-0025
• 0025
<0025
0.016J
• 0005
• 0005
'0005
-0005
0.002J
<0005
'0.005
<0,005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01
0.017

Notes KT ">n the last page of the table.IMT
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-05 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06
SAMPLE DEPTH (FT BGS): 105-107.5 2.5-5 15-17.5 27.5-30 30-32.5 40-42.5 40-42.5 DUP 50-52.5 67.5-70 7072.5

SAMPLE DATE: 10/8/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04
Analyte CAS No. mg/kg

Volatile Organic Cpnipgund? b> ERA Me?/i«f8260 ".' : : :

1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.027
<0.027
<0.027
0.01 8J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
0.0022J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.011
0.020

mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg
: ' : • : • • ' • " - : ' ; •< : - ' • • . ;• : -.: ' :••:•: •:..-.:;:::

:- '•" -..~-:-: .' -: -'V-" " • ' ' • - , ' • : • > • • • " • : - . . : . ' . : ' . . . : . , : . . . . f :' .^. '" . ' .'. /•^"": " • " * . " . '• • '." .':" .:• ••''""••.:' '•""." r." " ' . . :. '.: '.•?,: '.'. *'

<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.029
<0.029
<0.029
0.03J
0.0086
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
<0.0058
0.002J
<0.012
0.041

<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<1.1
<1.1
<1.1
<2.2
8.6

<0.22
<0.22
<0.22
<0.22
<0.22

34
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
4.3

<0.22
<0.22
0.78

<0.22
<0.22
<0.22
<0.22

11
59

<41
<41
<41
<41
<41
<41
<41
<200
<200
<200
<410
14J
<41
<41
<41
<41
<41
800
<41
<41
<41
<41
<41
<41
<41
14J
<41
<41
12J
<41
<41
<41
<41
<81
840

<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<16
<16
<16
<31
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
25

<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<3.1
<6.3
25

<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<2.6
<2.6
<2.6
<5.1
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
5.6

<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51

<1
5.6

<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<1.2
<1.2
<1.2
<2.4
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
1.4

<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<0.47
1.4

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<1
<1
<1
<2

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.5

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.4
1.5

<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<1.4
<1.4
<1.4
<2.8
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
3.7

<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.56
3.7

<7.1
<7.1
<7.1
<7.1
<7.1
<7.1
<7.1
<35
<35
<35
<71
<7.1
<7.1
<7.1
<7.1
<7.1
<7.1
36

<7.1
<7.1
<7.1
<7.1
<7.1
<7.1
<7.
<7.
<7.
<7.
<7.
<7.1
<7.1
<7.1
<7.1
<14
36

Notes are on the last page of the table.
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Table D-l
Total VOC Concentrations on Soil

DNAPL Charactorliatlon Study
Saugel Ar»a 1, Sauget, Illinois

liNOIINIIWAtM
. INC

BORINOID: A1-06 A1-06 A1-06 A1-06 A1-07 A1-07 A1-07 A1-07 A1-07 A1 07
SAMPLE DEPTH (FT BOB): 85-87.5 97.5-100 97 5-100 DUP 105-107.5 25-5 10-12.5 20-22.5 3537,5 35-37,5 DUP 47,5-50

SAMPLE DATE: 10/6/04 10/6/04 10/6/04 10/6/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04
Analyt*

Volant Omnto Gpowounrf* oy IPA A
1, . 1 -Trlchloroethana
. ,2,2-Totrachloroelhane
, ,2-Trlchloroelhane
. Dlrhlnroothane
, -Olchloroathono
,2-Dlchloroothano
,2-Dlchloropropano

2 Butanono (MEK)
2 Hnxannne
4-Mothyl-2-pentanone (MIBK)
Acetone
Bonzene
Bromodlchloromolhans
Bromolorm
Bromomothane
Carbon Dlsulllde
Carbon Totrachlorlde
Chlorobenrene
Chloroethane (ethyl chloride)
Chloroform
Chloromothane
cls-1 ,2-Dlchloroethene
cls-1 ,3-Dlchloropropene
Dlbromochloromothane
Dlchloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes, Total
Tottl VOC*

CAS No. mg/kg I mg/kg | mg/kg I mg/kg

71-55-6
79-34-5
79-00-6
75-34-3
76-35-4
107-06-2
78-87-5
78-93-3

591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
7483-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<00067
'00067
'00067
'00067
<0,0067
<0,0067
<00067
<0033
'0.033
<0.033
<0.067
<00067
'00067
<00067
'00067
'00067
'00087
0.0031J
<00067
<0.0067
<00067
<0,0067
<0.0087
<0.0067
<0.0067
<0.0067
<0.0087
<0,0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.013
0.0031

<0.0057
'00067
<00057
'00057
'00057
'00057
• 00057
'0.028
'0028
•0.028
0.013J
<0.0057
'00057
'00057
t00057
'0.0057
<00057

0.01
<0.0057
<0,0057
<0.0057
<0.0057
<0.0067
<0.0057
<0.0057
<0.0057
<0.0067
<0.0057
<0.0067
<0.0057
<0.0057
<0.0057
<0.0057
<0.011
0.023

<0012
<0012
'0012
-0012
<0012
'0012
<0.012
-0069
<0069
'0059
<012

<0012
'0.012
<0.012
<0.012
<0.012
<0.012

O.OOB7J
<0.012
<0.012
<0012
<0,012
<0.012
<0.012
<0.012
<0,012
<0.012
<0,012
<0.012
<0,012
<0.012
<0.012
<0.012
<0.024
0.009

<0.19
'019
'0 19
'0,19
<0.19
<0,19
•0 19
'097
'097
«;0.97
'19
<0.19
<0 19
'0.19
<0.19
<0.19
<0.19
<019
<0.19
<0.19
'0.19
<0.19
<0.19
<0.19
<0,19
<0.19
<0.19
<0.19
<0,19
<0.19
<0.19
<0.19
<0.19
<0.39
ND

mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg |
.'.;, . " > - : ' : ' ' ] f • • "

<0,0065
<00065
<00065
'00065
'00065
'00065
cO.0065
»0033
<0.033
<0.033
0.028J
<00066
<00065
<00065
<00085
<0.0065
<0.0065
'00065
<00065
<0.0065
<0.0085
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0.0065
<0,0065
<0.0065
<0.0065
<0.0085
<0.0065
<0.013
0.028

'058
'0.58
'058
•058
<0,58
<0.5B
•058
• 29
• 29
<2.9
<58
2.6

'0.58
<058
<0.58
<0.58
<0.58

17
<0.58
<0.58
<0,58
<0,B8
<0,58
<0.58
<0.5B
0.24J
<0,58
<0,58
<0,5B
<0,58
<0,58
<0,58
<0,58
<1.2
20

'048
'0.48
•048
'048
'048
<0.48
• 0.48
<24
•.2.4
<2.4
<48

0.092J
'048
'048
<0.48
<0.48
<048
8.2

<0.4B
<048
'0.48
<0.48
<0,48
<048
<0.48
<0.48
<0.48
<0.48
<0,48
<0,48
<0.48
<0.48
<0.48
<0.95
8.3

<00054
•00054
'00054
'00054
'00054
'00054
'00054
• 0.027
-0.027
..0027
'0054
0.0036J
'00054
'00054
<0.0054
<0.0054
<0.0054
0.059

<00054
'0.0054
'0,0054
'0.0064
'00054
<0.0064
<0.0054
<0.0064
<0.0054
<0,0054
<0.0054
<0.0054
<0,0054
<0.0054
<0.0054
<0.011
0.063

<00048
'0004B
. 0 0048
-00048
•.0 0048
'00048
-.00048
•0.024
• 0024
'0024
<0.048
'00048
• 00048
-00048
-0.0048
<0.0048
<0.0048
0.0039J
<0.0048
<0.0048
'0,0048
'00048
<00048
•-0.0048
<0.004B
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0096
0.0039

<0.011
<0011
• 0011
• 0011
•0.011
*0.011
• 0011
..0.057
-0.057
<0.057
'0.11
• 0.011
<0.01 1
'0011
•0.011
'0.011
<0.011
'0.011
<0.01 1
<0.01 1
<0.011
<0,01 1
<0,011
<0.011
<0,01 1
<0.01 1
<0,011
<0,01 1
<0,01 1
<0.01 1
<0.0 1 1
<0.01 1
<0.01 1
<0.023

ND

Notes a/' *>n the last page of the table. c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-08 A1-08 A1-08
SAMPLE DEPTH (FT BGS): 52.5-55 67.5-70 75-77.5 87.5-90 97.5-100 100-102.5 110-111 5-7.5 10-12.5 22.5-25

SAMPLE DATE: 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/22/04 9/22/04 9/22/04
Analyte CAS No. mg/kg | mg/kg

VolatneOrga]ali:Com^ua^byMBAmMoaW^2, ..• ±:.i:;:;;-Î i;.-:̂ ;.::.:;C;,X;,_;
1 ,1 ,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3 .
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
<0.052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.01
ND

<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.034
<0.034
<0.034
0.02J

<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.0067
<0.013
0.020

mg/kg | mg/kg | mg/kg | mg/kg
•:..::'.•;. ;f ••':••""•'"•

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.026
<0.026
<0.026
<0.053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.01

ND

mg/kg
....:•.• :-; • . : ; , • :":-:;::-:::-. .-...:--.^^--::;- .;;-,^.-:<^-;::: .•:'; • . : ' . . ; : : ! . • : . . ; ' • ' • • • •

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.025
<0.025
<0.025
<0.05
0.021
<0.005
<0.005
<0.005
0.002J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0025J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0042J
0.030

<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.028
<0.028
<0.028
<0.056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.01 1

ND

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.025
<0.025
<0.025
<0.05
0.003J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01
0.0030

<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.031
<0.031
<0.031
<0.062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
0.001 3 J
<0.0062
<0.0062
0.0027J
<0.0062
<0.0062
<0.0062
<0.0062
<0.012
0.0040

mg/kg | mg/kg mg/kg
;:•. ••;." ..;.-,.: -.•-. • .'. • • : : : . . . ' • • . . • • .:-;:;_..-;:::';-"':--;.'::

<1
<1
<1
<1
<1
<1
<1

<5.1
<5.1
<5.1
<10
3.5J
<1
<1
<1
<1
<1
910
<1
12J
<1
<1
<1
<1

5.7J
230
<1
19J
24J
<1
<1
<1
<1

640
1800

<2.9
<2.9
<2.9
<2.9
<2.9
<2.9
<2.9
<15
<15
<15
<29
6

<2.9
<2.9
<2.9
<2.9
<2.9
560
<2.9
<2.9
<2.9
<2.9
<2.9
<2.9
<2.9
18

<2.9
<2.9
1.1J
<2.9
<2.9
<2.9
<2.9
41
630

<2.8
<2.8
<2.8
3.3
<2.8
<2.8
<2.8
<14
<14
9.4J
89
22

<2.8
<2.8
<2.8
<2.8
<2.8
100
<2.8
<2.8
<2.8
2.4J
<2.8
<2.8
<2.8
5.6
<2.8
3.3J
14

<2.8
<2.8
<2.8
<2.8
13

260

Notes are on the last page of the table.



QSIJobNo 02870
Issued 1/21/06
Page I0o(23

Table 01
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, SauQet. llhnoli M'.HVII I I , INI .

BORING ID: A1-08 A 1-08 A1-08 A 1-08 A1-08 A 1-08 A 1-08 A 1-08 A1-QB A 1-09
SAMPLE DEPTH (FT BOS): 30-32.5 475-60 47,5-50 DUP 575-60 60-62.5 70-72.5 82.5-85 00-92.5 102.5-105 5-7.5

SAMPLE DATE: 9/22/04 9/22/04 0/22/04 9/22/04 0/22/04 9/22/04 9/22/04 0/22/04 0/22/04 0/29/04
Analyte CAS No. mo/kg 1 mg/Vg \ mg/kg I mo/kg I mg/kg | mg/kg | mg/kg 1 mg/kg I cng/kg
VoMlltQrgutlt Compound* ftyfPJ MtHNMfMM "
,1,1-Trlchloroelhan»
. 1 ,2.2-Tntrachlaroothana
.1.2 Tnrhloroelhane
,1 D!c:hloroolhni)o
,1-Dichloroothone
.2 Dlchloroolhane
,2-Dichloropropana

2 Bulanono (MEK)
2-Hoxanona
•i-Molhyl-2-ponlanone (MIBK)
Acotono
Benzene
Bromodlchloromelhane
Bromolorm
Bromomothane
Carbon bisulfide
Carbon Tolrachlorlde
Chlorobonrene
Chloroethane (ethyl chloride)
Chlorolorm
Chloromethane
cls-1 ,2-Dlchloroolhene
cls-1 ,3-Dlchloropropene
Dlbromochloromelhang
Dlchloromothane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes, Total
Toltl VOC*

71-56-6
70-34-5
70-00-5
75-34-3
75-36-4
107-06-2
7887-5
78-03-3

091 -78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-6
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

«r056

*056
<OS6
<086
<058
<056
<056
<28
<28
4.2
<68
2.2

<056
<056
<0,58
<0.66
<0.56

20
<0,56
<0.56
<0,58
<0.56
<0.56
<0.56
<0.56

2
<0.66
<0.56
0.21J
<0.56
<0.56
<0.56
<0.58
6.2
35

<061
<061
<061
.081
<0.61
<0fl1
<0.61

<3
<3
<3

<6.1
0.31J
<0.61
<0.81
<081
<0.61
<061

44
<o.ei
<0.81
<b.ei
<o.ei
<o.ei
<o.ei
<0.61
2,3

<o.ei
<o,ei
<0,61
<o.ei
<0.61
<0.61
<0.61
3.6
50

<095
<095
<095
• 095
*0,95
<095
-095
^48
<48
<48
<95

0.41J
<0.95
<095
<095
<0.95
<0.95

66
<0,95
<0.95
<0.95
^0.95
<0.95
<0,95
<0.95
3.3

<0.95
<0.95
<0.95
<0.95
<0.95
<0.95
<0,95

6
65

<53
<53
t53
<5,3
<5.3
<5.3
<5.3
<26
<26
<26
<53
<5.3
<53
<5.3
<5,3
<53
<53
4.7J
<5.3
<5.3
<"6.3~
<5.3
<5.3
<5.3
<5.3
1.0J
<5.3
<5.3
<6.3
<5.3
<5.3
<5,3
<5.3
<10
6.6

«096
'096
<096
.096
<096
<0.96
<096
<48
<48
<48
<98
<096
<096
<096
<096
<0.96
<096

23
<0.96
<0.96
<0.96
<0.96
<0.96
<0.96
<0,96
8.8

<0.96
<0,96
<0.96
<0.96
<0,96
<0.96
<0.96
1.8J
34

<49
« 4 9
'49
• 49
-49
<49
<49
<24
<24
^24
<49
<4.9
<4.9
<49
<4.9
<4.9
<4.9
6.6

<4.9
<:4.9
<4.9
<4.9
<4.9
<4,9
<4.9
4.6J
<4,9
<4,9
<4.9
<4.9
<4.9
<4.9
<4.9
<9.8
11

<0.28
.028
• 028
• 028
<028
<0.28
cO.28
<1.4
<1 4
<1.4
<2.8
^0.28
<028
<028
<0.28
<0.28
<0.28
1.3J

<0.2B
<0.28
<0.28
<028
<0.28
<0.28
<0.28
0.94J
<0,28
<0.28
<0.28
<0.28
<0.28
<0.28
<0.28
0.19J
2.4

< .3
< 3
< 3
. 3
< 3
< 3

< 3
• 64
<64
<-64
<13
<1.3
<1 3
*1.3
<1.3
<1.3
<1,3
1.6

<1.3
<1.3
<1.3
<1.3
<1.3
<1.3
<1.3
<1.3
<1.3
<1,3
<1.3
<1.3
<1.3
<1.3
<1.3
<2.6
1.6

<0.9B
• 098
•008
.098
• 008
<098
• 098
• 4.9
•:4 9

<4.9
-.98

<0.98
<098
<09B
•:0.08
<098
<0.98

1.4
<0.98
'-0.98
<0.98
<0,98
<0,9B
<098
<0.98
<098
0.26J
<0.98
<0.98
<0,98
<0,98
<0.9B
<0.98

<2
1.7

mg/kg |

0.006J
•00082
.00062
0.019

• 00062
.00002
• 00062
0.01J

0.01 7J
•-0031
0.044J
0.0063
'00062
<00062
^00062
0.0066J
<0.0062

0.014
0.048J
<0,0062
<0.0062
0.0026J
«0.0062
<0.0062
<0.0062

0.01
<0.0062
<0.0062
0.012

<0.0062
<0.0062
0.0029J
<0.0062

0.04
0.24

Notes ar1 ">n the last page of the table. c c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09
SAMPLE DEPTH (FT BGS): 17.5-20 25-27.5 25-27.5 DUP 32.5-35 42.5-45 57.5-60 65-67.5 65-67.5 DUP 77.5-80 82.5-85

SAMPLE DATE: 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04
Analyte CAS No. mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg mg/kg mg/kg |

Volatile Organic Compounds t>y EPA Mei))Q!iJI?!6G ; • : . . ' • ::J.:-:.:;:;:;:iI:;"- ' • ' . • :. •:':,. V ' • ' - . • ' • • • • ' . ' • ' • ' • • • = " • • ":." .-•'••• :••'••:•-" V- v, .-..:" •l:.::'':-:: : . : ] - - - :;..TH.r-- >•":. :'. - •••!' :.v. : ' • •• ' - "".:"-'-• '•' •; v:v. ••'-•' '•• • " • • • • • • •:,.'-;,:::=•".'.;'.:..:;
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.0069
<0.0069
<0.0069
0.017

<0.0069
<0.0069
<0.0069
<0.034
<0.034
<0.034
0.075

<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069

0.03
<0.0069
<0.0069
<0.0069
0.012

<0.0069
<0.0069
0.0055J
0.0092
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
0.0046J
<0.014
0.15

12J
<5.1
<5.1
<5.1
<5.1
<5.1
<5.1
<25
<25
<25
<51

0.94J
<5.1
<5.1
<5.1
<5.1
<5.1
13

<5.
<5.
<5.
<5.
<5.
<5.
<5.1
120
<5.1
<5.1
1.4J
<5.1
<5.1
21

<5.1
<10
170

35J
<7.2
<7.2
<7.2
<7.2
<7.2
<7.2
<36
<36
<36
<72
1.3J
<7.2
<7.2
<7.2
<7.2
<7.2
8.6
<7.2
<7.2
<7.2
<7.2
<7.2
<7.2
<7.2
160
<7.2
<7.2
2J

<7.2
<7.2
51

<7.2
<14
260

<27
<27
<27
<27
<27
<27
<27
<130
<130
<130
<270
<27
<27
<27
<27
<27
<27
170
<27
<27
<27
<27
<27
<27
<27
28
<27
<27
<27
<27
<27
<27
<27
<53
200

0.36J
<1.2
<1.2
<1.2
<1.2
<1.2
<1.2
<6.1
<6.1
<6.1
<12
<1.2
<1.2
<1.2
<1.2
<1.2
<1.2
18J
<1.2
<1.2
<1.2
<1.2
<1.2
<1.2
<1.2
2.8J
<1.2
<1.2
<1.2
<1.2
<1.2
1.2J
<1.2
<2.4
22

0.17J
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
<1.2
<1.2
<1.2
<2.4
<0.24
<0.24
<0.24
<0.24
<0.24
<0.24
2.7

<0.24
<0.24
<0.24

0.094J
<0.24
<0.24
<0.24
0.92
<0.24
<0.24
<0.24
<0.24
<0.24
0.53
<0.24
<0.48
4.4

0.097J
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.99
<0.99
<0.99

<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.5

<0.2
<0.2
<0.2

0.055J
<0.2
<0.2
<0.2
0.74
<0.2
<0.2
<0.2
<0.2
<0.2
0.32
<0.2
<0.4
2.7

<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<2.5
<2.5
<2.5
<5.1
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
3.9

<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51
<0.51

<1
3.9

<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<2.4
<2.4
<2.4
<4.8
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
2.5J
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
0.55J
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.97
3.1

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<1.1
<1.1
<1.1
<2.1
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
1.4J

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.1 5J
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.42
1.6

Notes are on the last page of the table.
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Table D-1
Total VOC Concentratlont on Soil

DNAPL Characterization Study
8au0et Area 1, Saugel. Illinois

(.HOUNIIWAUM
Slt tVK Its. INI.

BORING ID: A 1-09 A1-09 A1-10 A1-10 At-10 A1-10 A1-10 A1-10 A1-10 A1-10
SAMPLE DEPTH (FT BOS): 02,6-96 105-107. 5 5-7.5 20-22.5 20-22 5 DUP 35-37.5 40-42.5 40-42.5 DUP 676-60 05-67,6

SAMPLE DATE: 9/28/04 0/29/04 0/27-26/04 9/27-28/04 0/27-28/04 0/27-26/04 0/27-26/04 0/27-26/04 0/27-26/04 0/27-26/04
Analyte CAS No. me/kg | mg/kg
V<W*t«# Owrfe Cwnoowxlf >>Y (PA MW/wrf KtO
,1.1-Trlchloroethane
.1.2,2- Totrnchlor oothane
,1.2-Trlchloroethana
.1 Dlchloroothnno
.rDichloroelhona
,2-Dlchloroethane
,2-Dlchloropropane

2 -Dutanone (MEK)
2-Hoxanono
4 Mothyl-2-pontanone (MIBK)
Acolone
Bon/one
Bromodlchloromethane
Bromolorm
Bromom ethane
Cnrbon Dlsulllde
Cnrbon Telrachlorlde
Chlorohon/ene
Chloroolhane (olhyl chloride)
Chloroform
Chloromethane
els- 1 ,2-Olchloroelhene
cls-1 ,3-Dlchloropropene
Dlbromochloromothane
Dlchloromethane
Ethyl benzene
Styrene
Totrochloroolhono
Toluene
trans- 1 ,2-Dlchloroothene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes, Total
Toltl VOCt

71-S6-6
70-34-5
7000-6
75 34 3
75-35-4
107-06-2
7687-6
76-03-3

501-78-6
108-10-1
67-64-1
71-43-2
75-27-4
7525-2
74-83-0
75-15-0
56-23-5
108-00-7
75-00-3
67-66-3
74-87-3
156-50-2

10061-01-5
124-46-1
75-00-2
100-41-4
100-42-5
127-16-4
108-88-3
156-60-5

10061-02-6
70-01-6
75-01-4

1330-20-7

<017
.0 17
.0 17
.0 17
<0 17
<0 17
<0 17
<084
<084
<084
<1.7

<0.17
<0.17
.0.17
.0.17

<0.17
<0.17
0.25J
<0.17
<0.17
<0.17
«0.17
<0.17
<0.17
<0.17
0.1 8J
o.u
<0.17
<0.17
<0,17
<0.17
0.086J
<0.17
<0.34
0.62

<019
<oie
<o.ie
.0 19
<0 19
<0.19
<019
<0.96
<096
<0.06
<1 9

<0 19
coie
^0.10
tO.ie
<0.10
c0.19
1.1

<0.19
<0.19
<0.19
<o.ie
<0,19
<0,19
<0.10
<0,19
<0,19
<0,19

O.OS3J
<0.19
<0,19
<0.19
<0.19
<0.38
1.2

mg/kg | mg/kg | mg/kg | mo/kg I mg/kg I mg/kg I mg/kg I mg/kg |

<0007
<0007
• 0007

0.001 7J
«0.007
<0.007
-0.007
0.018J
<0035
<0035
<0071
<0007
^0007
•-0.007
'0007
0.0096
r0007

<0.007
<0007
<0.007
<0.007
<0.007
<0.007
<0.007
<0.007
0.0022J
<0.007
<0.007
<0.007
<0.007
<0.007
<0.007
<0.007
0.01 U
0.04

'00064
.00064
<00064
.00064
«00064
<00064
-.00064
0.016J
<0032
<0032
0.82

'00064
c00064
-0,0064
.00064
<00064
T0.0064
<0.0064
<00064
<0.0064
<00064
<00064
<0.0064
<0.0064

0.12
<00064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.0064
<0.013
0.96

<0.0063
cO.0063
<0.0063
^00063
v00063
<00063
<00063
0.01 U
<0031
<0.031
0.64

<00063
<00063
^00063
<00063
<0b063
<00063
<0.0063
<0.0063
cO.0063
<0.0063
<00063
<0.0063
<0.0063
0.072

<0.0063
<0.0063
<0,0063
<0.0063
<0.0083
<0.6063
<0.0063
<0.0063
<0.012
0.72

<00059
^00050
<00050
-00060
.0.0050
<00059
<0.0060
.0020
.0020
<0029
<0012
'00050
<00050
<.0.0050
^00050
<0.0059
'00050
<0.0059
<0.0059
<0.0059
<00059
<0.0059
<0.0059
<OO059
<0.0059
<0.0059
<0.0059
<0,0059
<0.0059
<0,0059
<0,0059
<0.0059
<0.0059
<0.012

ND

.00045

.00046

.00045
• 00045
<00045
.00045
.0.0045
.-0.023
<0023
<0023
<0.014
0.001 5J
<0.0045
.0.0045
.0.0045
<0:0045
<0.0045
0.0019J
<0,0045
<0,0045
<0.0045
<0.0045
<0,0045
.00045
<0.0045
<0.61)45
<0.0045
<0.0046
<0.0045
.0.0045
<0.0045
<0.0045
<0.0045
<0.009
0.0034

..00046

.00046

.00048

.00048

.00048

.00048

.00048
•.0024
• 0024
.0024
.00095
.00048
..00048
-.00048
-0.0048
0.002J
<0.004B
<0,0048
<0,0046
.0.0048
<0,0048"
.00048
<0.0048
.0,0048
.,00048
<00048
.0,0048
<0.0048
'.0.0048
'.0,0048
<0.0048
<0.0048
<0.0048
<0.0096
0.002

<00048
.0 0046
• 00046
.00046
.00046
.00046
.00046
•0023
-0023
.0023
•:0046

•00046
.00046
.00046
.00046
<0.004~6
<0,0046
<0.0046
.0.0046
.00046
<00046
.00046
<0.0046
.0.0046
<0,0046
<0.0048
<0.0046
<0.0046
.0.0046
<0.0046
<0.0046
<0,0046
<0.0046
<0.0092

ND

<00048
.00048
• 0 0048
. 0 0048
.00048
.00048
.00048
.0024
.0 024
.0024
.0.011
.0.0048
.00048
.0.0048
.0.0048
<00048
<0.0048
.0.0048
r00048
.0.0048
<0.0048
.0.0048
--00048
<0.004B
..0,0048
<0.0048
<0.004B
'.0.0048
0.002J
<0.0048
.0.0048
.0.0048
<0.0048
<0.0097
0.002

Notes y on the last page of the table. c
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BORING ID:
SAMPLE DEPTH (FT BGS):

SAMPLE DATE:

Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

A1-10 A1-10 A1-10 A1-10 A1-10 A1-11
75-77.5 75-77.5 DUP 80-82.5 90-92.5 105-107.5 5-7.5

9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/14-15/04

A1-11
10-12.5

9/14-15/04

A1-11
20-22.5

9/14-15/04

A1-11
30-32.5

9/14-15/04

A1-11
40-42.5

9/14-15/04

GROUNDWATER
SERVICES, INC

A1-11

40-42.5 DUP
9/14-15/04

Analyte

Volstllo Orosnlc' CotTtoounds bv EPA' fa

1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

CAS No.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3

591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

mg/kg
..„;...,..;,:-.... ;-:^--

<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.027
<0.027
<0.027
<0.054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
<0.0054

ND

mg/kg
'.;;: ': r.-:-:""?'Z"5

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
<0.0084
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
0.0025J
<0.0052
<0.0052
<0.0052
<0.0052

<0.01
0.0025

mg/kg
"-" :;;;:":;;: v:;r

<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.021
<0.021
<0.021
<0.0093
0.001J
<0.0042
<0.0042
<0.0042
0.0032J
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0042
<0.0085
0.0042

mg/kg
::'CX'.::~:r'' :'.'••""•

<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.023
<0.023
<0.023
<0.01 1
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0093

ND

mg/kg
•:""•*".:.::;••••-. :::.:"

<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.024
<0.024
<0.024
<0.019
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0095

ND

mg/kg
","..""':. v.V". '•"."••

<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.031
<0.031
<0.031
0.023J
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.012
0.023

mg/kg

<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.049
<0.049
<0.049
0.02J

<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0098
<0.0037
<0.0098
<0.0098
<0.0098
<0.0098
0.0027J
0.023

mg/kg
. • . : . " • « • ' - . • - - - •• • :•-

<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.046
<0.046
<0.046
0.027J
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.0092
<0.018
0.027

mg/kg
. _..7... ......... ...̂ . ..... .

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
0.01 3J
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
0.0028J
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052

<0.01
0.016

mg/kg

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.026
<0.026
<0.026
0.01 J

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
0.0031J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053

<0.01
0.013

mg/kg |
-.•;::"\::::f-; :;••;:;•;:;;:.;•.•:,.:

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.025
<;0.025
<0.025
0.01 2J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0021 J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01
0.014

Notes are on the last page of the table.
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Table D-l
Tolal VOC ConconUationt on Soil

DNAPL Charactorl/allon Study
SntiQet Area 1. Saugot, Mllnoli

M'KVK hv INC,

BORING ID: AMI AMI AMI AMI AMI AMI AMI AM2 AM2 AM2
SAMPLE DEPTH (FT BOS): 57.6-60 62.5-65 726-75 72 5-76 DUP 82,6-85 02.5-96 1025-105 7.5-10 12.5-15 225-25

SAMPLE DATE: 9/14-15/04 9/14-15/04 9/14-15/04 9/14-15/04 0/14-15/04 9/14-15/04 0/14-15/04 10/5/04 10/5/04 10/5/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
Valtllltt Or0*n/e Compdundd fly £PA Method KtO
1.1,1-Trtchloroethane
1 , 1 ,2,2-Totrachloroothane
1.1,2-Tricnloroelhana
1.1 Rtchloroothano
1 , 1 -Dlchloroolhane
1,2-Olchloroolhana
1,2-Dichloropropnna
2 Bulanono (MEK)
2 Hnxnnone
4-Me(t\yl-2-ponlni\ono (MIBK)
Acetone
Bonzene
Bfomodlchloromothane
Bromolorm
Bromomothano
Carbon Dlsulllde
Carbon Tetrnchlorlde
Chlorobenzeno
Chloroethane (ethyl chloride)
Chlorotorm
Chloromethane
clB-1,2-Dlchloroethene
els- 1 ,3-Dlchloropropene
Dlbromochloromethane
Dlchloromothnne
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
lrans-1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenea, Tolal
Toltl VOCt

71-56-6
79-34-5
79-00-5
75-34-3
75-36-4
107-06-2
78-87-5
78 03-3

591-78-6
108-10-1
67-64-1
71-432
75-27-4
75252
74-83-9
75-150
56 23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
76-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-6

10081-02-6
79-01-6
75-01-4

1330-20-7

<0.0069
<00069
<00069
<00089
<0.0060
'00069
<00089
<0035
<0.035
<0035
0.01 SJ
<00069
<00069
'00069
'00069
<00060
'00089
<00069
<00089
0.005SJ
<0.0069
<0.0069
<0.0069
<0,0089
•cO.0069
<0.0069
<0.0069
<0,0069
<0,0069
<0,0069
<0.0069
<0.0069
<0.0069
<0.014
0.021

<00047
'00047
'00047
'00047
<00047
<0,0047
*00047
<0.024
<0.024
<0024

0.0096J
<00047
<00047
<00047
<00047
<0.0047
<00047
<0.0047
cO.0047
0.0027J
<0.0047
<0.0047
<0,0047
<0,0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0047
<0.0095
0.012

<00054
<0.0054
..00054
^00054
<00054
<00054
<00054
<0027
«0027
<0027
0.0091J
<00054
<00054
<00054
<0.0054
<0.0054
<0.0054
<00054
<0.0054
0.011

<0.0054
<0.0054
<0,0054
<0.0064
<0.0064
<0.0054
<0.0054
<0.0054
<0.0054
<0,0054
<0.0054
<0.0054
<0.0054
<0.01 1
0.020

<0005
<0005
cOOOS
.0005
<0005
<0005
<0005
<0025
<0025
•cO.025
<005
<0005
<0005
cOOOS
.0.005
<0.005
<0.005
<0.005
cO.005
0.0044J
<0.005
<0.005
<0.006
<0.005
<0.005
<0.006
<0.005
<0,005
<0.006
<0.005
<0.005
<0.005
<0.005
<0.0099
0.0044

<00053
<00053
<00053
• 00053
•cO.0053
<0.0053
<0.0053
<0.026
<0026
<0.026
0.01 3J
<00053
0.0022J
<0.0053
.0.0053
<OO053
*0.0053
<00053
<0.0053
0.015

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0,0053
<0.0063
<0.0063
<0.0053
<0.0053
<0.0053

<0.01
0.030

<00051
.00051
'00051
.00051
«00051
<00051
'00051
.0.026
<0.026
<0.026
0.01 2J
<00051
<0.0051
^0.0051
-0.0051
^0.0051
<0,0051
^0.0051
*0.0051
0.0063
<0,0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0,0051
<0.0051
<0.0051
<0.0061
<0.0051

<0.01
0.020

<00046
< 0.0046
'00046
'00046
.00046
<00046
•cO.0046
^0.023
<0.023
<0023
0.01 1J
<00046
<00046
<0.0046
'0.0046
<00046
<0.0046
c00046
<00046
0.0044J
<0.0046
<0.0046
<0.0046
<0.0046
'0,0046
<0.0046
<0,0046
<0,0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0092
0.015

mg/kg | mg/kg I mo/ko I

<00063
'00063
'00063
'0 0063
'0.0063
'00063
'00063
'0.031
'.0.031
'.0.031

1
.00063
.00063
-.0.0083
.0.0063
'0.0063
^0.0063
-.00063
cO.0063
0.002J
<0,0063
<00063
<0,0063
'0.0063
0.07S

<0.0063
<0.0083
<0.0083
<0.0083
<0.0083
<0.0083
0.0066
<0.0063
<0.012

1.1

'00054
'00054
'00054
0.0026J
• 00054
'00054
• 0 0054
-0027
'0027
'.0.027
0.26

.0.0054

.0.0054
•0.0054
.00054
<00054
.00054
0.017

cO.0054
<0.0054
<0.0054
0.019

<0.0064
-0.0054
0.069

<0.0054
<0.0054
<0.0054
0.0024J
0.0091
<0.0054
0.0048J
<0.0054
<0.011
0.38

'-0.0042
'0 0042
-0 0042
0.004 1J
0.002J
'00042
'00042
«.0,Q21
-0021
'.0021

0.0088J
-00042
•00042
•0.0042
-00042
«00042
<0.0042
0.012

<00042
<0.0042
<0,0042
0.016

<0.0042
<0,0042
<00042
<0.0042
0.001 2J
<0,0042
<0,0042

0.01
<0,0042

0.01
<0.0042
<0.0085
0.083

Notes a> on the last page of the table. c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, ING

BORING ID: A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-13
SAMPLE DEPTH (FT BGS): 37.5-40 37.5-40 DUP 47.5-50 52.5-55 62.5-65 72.5-75 80-82.5 97.5-100 110-112 2-4

SAMPLE DATE: 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/9-10/04
Analyte CAS No. mg/kg I mg/kg | mg/kg mg/kg
Volatile Organic Compounds by EPA MetlHxi&BO . . - . . - • •.'"• •; :;; /":L:^ : : : : - ^ : : ̂  : • • • • : : " : : i;; i:::::
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<1.4
<1.4
<1.4
<2.7
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
2.6

<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.27
<0.54
2.6

<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.035
<0.035
<0.035
0.01 8J
0.0024J
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069

4.2J
<0.0069
<0.0069
<0.0069
0.0022J
<0.0069
<0.0069
<0.0069
0.0028J
0.0022J
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.0069
<0.014

4.2

<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
0.0039J
<0.0046
<0.023
<0.023
<0.023
<0.046
0.012

<0.0046
<0.0046
<0.0046
0.0028J
<0.0046

5.2
<0.0046
<0.0046
<0.0046
0.0030J
<0.0046
<0.0046
<0.0046
0.0048
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
0.0037J
<0.0092

5.2

<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<25
<25
<25
<49
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
46

<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
<4.9
0.95J
<4.9
<4.9
<4.9
<4.9
<9.9
47

mg/kg | mg/kg
, : v , . :,,,,,,:;,,H ,,. .. . . . _ , _ . , . ,

<0.0052
<0.0052
<0.0052
0.006

<0.0052
<0.0052
<0.0052
<0.026
<0.026
<0.026
<0.052
0.013

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052

4.4J
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
0.001 3J
0.1 4J

<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052

4.6

<0.0046
<0.0046
<0.0046
0.001 3 J
<0.0046
<0.0046
<0.0046
<0.023
<0.023
<0.023
<0.046
0.0078
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046

1.8
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
0.001 6J
<0.0046
<0.0046
0.002J
<0.0046
<0.0046
<0.0046
<0.0046
<0.0092

1.8

mg/kg | mg/kg | mg/kg
•> . : : :;;: • • : : • • • - ' ' ' • . " •"::•.:•'• 3 ' - ••• / • • • • • • • • - • • ' . : ' • • . • • • • •

<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
<1.5
<1.5
<1.5
<2.9

<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
2.9

<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
0.1 6J
<0.29
<0.29
<0.29
<0.29
<0.29
<0.29
<0.59
3.1

<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.024
<0.024
<0.024
0.01 2J
<0.0048
<0.0048
<0.0048
<0.0048
0.0022J
<0.0048
0.071

<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0048
<0.0096
0.085

<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.92
<0.92
<0.92
<1.8

<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.46
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.068J
<0.18
<0.18
0.057J
<0.18
<0.18
<0.18
<0.18
<0.37
0.59

mg/kg |
-. .: .: . < ; • - ' . ' •

<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<1.6
<1.6
<1.6
<3.3

0.15J
<0.33
<0.33
<0.33
<0.33
<0.33

2
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
0.5

<0.33
4.5
0.3J
<0.33
<0.33
<0.33
<0.33
1.1
8.6

Notes are on the last page of the table.
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Table D 1
Total VOC Conconlrniloni on Soil

DNAPL Characterisation Study
Sauget Area 1, Saugel, Illinolt

I.KOIINIIWAItH
INC

BORING ID: A1-13 A1-13 A1-13 A1-13 A1-13 AM3 A1-13 A1-14 A1-14 A1-14
SAMPLE DEPTH (FT BOS): 11-13,5 19-21. S 3838,5 30-38.5 DUP 84-66,5 785-79 108-108,5 2,5-5 12.5-15 25-27,6

SAMPLE DATE: 10/0-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/8-10/04 10/9-10/04 10/11/04 10/11/04 10/11/04
AnalyU CAS No. mg/kg I mo/kg | mg/kg | mg/kg I mg/kg | mg/kg I mo/kg I mg/kg | mg/kg I mg/kg I

Voter/to dmnfe3«M0wi<MftylM MMhotfMM • • ' '"" <: " ' "-">:' " ' ; ' ' ' ' ' I ' I :<M ' " ' ; : '
,1,1 -Trlchloroethane
.1,2,2 Totrachloronlhano
,17-Trlchlornathana
. 1 nichlorooltmna
,1-Dlchloroalh«n«
,2-Dlchloroathane

1,2-Dlchloropropane
2 Bulanono (MEK)
2 Hoxnnone
4 Mothyl-2-pontanone (MIBK)
Acetone
Ben/ene
Bromodlchloromethane
Bromolorm
Bromomolhnno
Carbon bisulfide
Carbon Tetrachlorldn
Chlorobenzene
Chloroethflne (ethyl chloride)
Chloroform
Chloromelhano
clB-1,2-D!chloroelhene
els- 1 ,3-DlchloropropGne
Dlbromochloromethane
Dlchloromethane
Ethyl benzene
Styrene
Tetrachloroethana
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenea, Total
Tolll VOCl

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
7887-6
7893-3

591-78-8
108-10-1
87-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
58-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
158-60-5

10061-02-6
79-01-8
75-01-4

1330-20-7

<1 9
<1 9
«1.9
<1 9
<1 9
<1,9
<1.9
<9,4
'94
<9.4
<19
14

<1,9
<1,9
<1.9
<1.9
<1.9
43

<1,9
«:1.9
<1.9
<1,9
<1,9
<1.9
<1.9

3
<1,9
2.1
ee

<1.9
<1.9
<1.9
<1.9
5.4
134

<5.8
<5B
<5B
-.58
<58
<5.8
<58
<29
<29
<29
<58
5.4J
<58
<58
<58
<5.8
<58
92

<58
<5.8
<5.8
12

<5.8
<5.8
<5.8

8
<5.8
4.1J
22

<5.8
<5,B
<5.8
<5.8
49
193

*00051
^00051
.0 0051
• 00051
•.00051
-0.0051
<00051
<0.026
<0026
<0.026
<0.051

0.001 5J
<0.0051
'0.0051
-0.0051
0:b077
-rO.0051

0.066
<0.0061
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0061
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051

<0.01
0.075

<00046
<00048
.00046
'00048
<00048
<0.0046
<00046
<0.023
<0023
<0.023
0.0002J
0.001 6J
<00048
.00046
<00046
0.0036J
<00048
0.075

<0.0046
cO.0048
<0,0046
<0,0046
<0.0046
<0.0046
<0,0046
<0,0048
<0.0046
<0,0046
<0,0048
<0,0046
<0.0046
<0,0048
<0,0046
<0.0093
0.089

<021
<021
• 021
<021
<021
<0.21
<021

<1
<1
<1

<2,1
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.46
<0.21
«0,21
<0.21
<0.21
<0.21
<021
<0.21
<0.21
<0.21
<0.21

0.05 U
<0,21
<0,21
<0.21
<0.21
<0.41
0.51

<00056
<00056
• 00056
• 00056
-00056
• 0 0056
<0.0056
<002B
<0,02B
<0028
0.01 U
0.0018J
'00056
<00056
cO.0056
0.0037J
<00058
0.039

<0.0056
<0.0056
<0.0056
<0,0056
<0.0056
<0.0056
<0.0058
<0.0056
<0,0056
<0.0058
0.0057
<0.0056
<0,0056
<0.0056
<0.0058
<0.011
0.061

.00049
<00049
'00049
'00049
.00049
<00049
•00049
<0025
<0.025
<0025
<0049
<00049
'00049
'0.0049
<0.0049
'00049
'0.0049
0.0037J
'0.0049
'0.0049
'00049
<0.0049
<0.0049
'0,0049
'0,0049
<0.0049
<0.0049
'.0.0049
0.002J
<0.0049
<0.0049
<0.0049
<0.0049
<0.0098
0.0057

<1 3
<1 3
• 13
.13
<1 3
<1.3
<1.3
*6.7
'.8.7
3.5J
<13"

0.88J
<1.3
<1 3
<1.3
<1.3
<1.3
4.3
<1.3
<1.3
<1.3
<1.3
<1.3
<1,3
<1.3
0.89J
<1.3
<1,3
6.3

<1.3
<1,3
<1.3
<1.3
3.2
18

<3
^3
'3
<3
*3
<3
^3
<15
<15
53
<30
8.8
<3
<3
<3
<3
<3

2.SJ
<3
<3
<3
7.8
<3
<3
<3

1.8J
<3
2J
32
<3
<3
28
<3

3.8J
138

<2
<2
• 2
• 2
«2
<2
• 2
<10
<10
8.3J
<20
7.2
<2
'2
'2
<2
<2
8.6
c2
<2
<2

0.78J
<2
<2
<2
25
<2

0.77J
20
<2
<2

1.BJ
<2

2.1J
84

Notes y in the last page of the table.
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14
SAMPLE DEPTH (FT BGS): 37.5-40 37.5-40 DUP 45-47.5 57.5-60 60-62.5 72.5-75 85-87.5 92.5-95 102.5-105 102.5-105 DUF

SAMPLE DATE: 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04
Analyte
Volatile Organic Cofpppuwfc by.ERA A1
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichlorom ethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

CAS No. mg/kg | mg/kg | mg/kg I mg/kg | mg/kg

etfKxj&QO .'-.: _„,„„:.. ;;.;v .;. ' . . . . ' • .• ;;;.:,\ • .. x' :".-" '•' . " • • - :-\- '•"• "•"' '• ' • • ' • ' • ':-: ".•
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.54
<0.54
<0.54
<0.54
<0.54
<0.54
<0.54
<2.7
<2.7
<2.7
<5.4
0.1 9J
<0.54
<0.54
<0.54
<0.54
<0.54

10
<0.54
<0.54
<0.54
<0.54
<0.54
<0.54
<0.54

12
<0.54
0.92

2
<0.54
<0.54
<0.54
<0.54
<1.1
25

<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<2.6
<2.6
<2.6
<5.2
0.27J
<0.52
<0.52
<0.52
<0.52
<0.52

12
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52

14
<0.52
0.81
2.2

<0.52
<0.52
<0.52
<0.52
0.69J

30

<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
<4.9
<4.9
<4.9
<9.8
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
0.93J
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
0.27J
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98
<0.98

<2
1.2

<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<2.5
<2.5
<2.5
<4.9
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
0.63
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.49
<0.99
0.63

<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.91
<0.91
<0.91
<1.8
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.64
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
<0.18
0.036J
<0.18
<0.18
<0.18
<0.18
<0.36
0.68

mg/kg

<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<1.1
<1.1
<1.1
<2.2
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.45
ND

mg/kg | mg/kg | mg/kg | mg/kg
• • ; • ; • • • • • . ' . • • • . • , . . ...,. . . . . . . • ; . • .,.., . . :

<0.11
<0.11
<0.11
<0.11
<0.11
<0.11
<0.11
<0.54
<0.54
<0.54
<1.1
<0.11
<0.11
<0.11
<0.11
<0.11
<0.11
0.3

<0.11
<0.11
<0.11
<0.11
<0.11
<0.11
<0.11
0.21
<0.11
<0.11
0.12

<0.11
<0.11
<0.11
<0.11
<0.22
0.63

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<2.5
<2.5
<2.5
<5

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1
ND

<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<2.4
<2.4
<2.4
<4.8
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.97
ND

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<2.4
<2.4
<2.4
<4.7
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.94

ND

Notes are on the last page of the table.
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Table D-1
TolAl VOC Concentration! on Sol!

DNAPL Characterization Study
SauQAl Area 1, Saugol. Illinois

I.HdUNHWAim
M MVK M. INI

BORING 10: A1-14 A1-15 A1-16 A1-1S A1-16 A1-16 A1-15 A1-16 A1-16 A1-15
SAMPLE DEPTH (FT BOS): 1125-115 7,5-10 15-17.5 25-27.5 325-36 32.5-3SDUP 45-47.5 S0'52 6 60-625 775-80

SAMPLE DATE: 10/11/04 10/13/04 10/13A)4 10/13/04 10/13/04 10/1 3AM 10/13/04 10/13/04 10/13/04 10/13/04
Analyte CAS No. mo/kg | mg/kg 1 ma/kg | mg/kg | mg/kg I ma/kg I mg/kg I mg/kg I mg/kg | mg/kg |

VMMto Orwife Compountff oy f M iWWwtf «ND
. ,1-Trlchloroothano
, ,2,2-Tetrachloroelhane
, ,2-Trlchloroethane
, Dlchlnrnothane
, Dichloroethene
.2 Ulchloroethane
,2-Dlchloropropane

2 Butanono (MEK)
2 Hoxanono
4 Molhyl 2-ponlanono (MIBK)
Acetono
Den/one
Bromodlchloromolhnne
Bromolorm
Bromomothane
Carbon Dlsullldo
Cnrbon Tetrachlorlde
Chlorobenzene
Chloroothane (ethyl chloride)
Chloroform
Chloromelhane
els- 1 ,2-Dlchloroethene
cls-1 ,3'Dlchloropropono
Dlbromochloromolhane
Dlchloromelhane
Ethyl bon/ono
Styrena
Telrachloroethone
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes.Total
Tolfl VOC*

71-65-6
70-34-5
70-00-5
75-34-3
75-35-4
107-06-2
78-87-5
7B-03-3

501-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75 25-2
74-83-0
75-15-0
58-23-5
108-90-7
75-00-3
67-80-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
70-01-6
75-01-4

1330-20-7

<0.45
<045
<045
.045
tO.46
<045
<045
<22
<22
<22
<45

<045
<045
.045
'045
<045
<0.45
0.09
<0.45
<0.45
<0.45
<046
<0.45
<0.45
<0,46
<0i45
<0.46
<0,45
<0,45
<0,45
<0.45
<0.45
<0.45
<0.0
0.99

<0007
<0.007
<0007
.0007
<0.007
«0007
'0.007
-.0.035
<0.035
<0.035
0.022J
0.002J
<0007
.0007
<0.007
<0.007
c0007
<0007
<0.007
<0.007
<6.007
<0007
<0.007
<0.007
<0.007
<0.007
<0.007
<0.007
0.0027J
<0.007
<0.007
<0.007
<0.007
<0.014
0.027

«00061
<00061
• 00061
-00061
*00061
<000fl1
'OOOfll
<0.03
<0.03
<003
0.4

<00061
<00061
^00061
<00061
<00061
<OO061
<00061
<00061
<0,0061
<0^0061
<0.0061
<0,0061
<0.0061
0.066

<0.0061
<0.0061
<o.ooei
<0,0061
<0.0061
<0.0061
<0.0061
<0.0061
<0.012
0.46

<0.006
coooe
<0006
.0006
<0006
<0006
<0006
<003
<003
<003
0.01J
<0.006
<0006
<0006
<0.006
<0.006
<0.006
<0.006
<OO06
<oooe
<0.006
<0.006
<o.ooe
<o.ooe
<0006
<o.66e
<0.006
<0.006
<0.006
<0.006
<0.006
<0.006
<0.006
<0.012
0.010

<0.005
<0005
<0005
.0005
<0005
<OO05
<0.005
<0.025
<0.026
<0.025
0.01 2J
<0005
<0.005
^0.005
<0.005
<0.005
<0.005
<0.005
<OO05
<0.005
<0.005

0.001 7J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.001 9J
<0.005
<0.005
<0.005
<0.005
<0.01
0.016

<00046
<00046
<00046
'00046
• 00046
<00046
<00046
•:0023

<0023
<0023

0.0083J
<0.0046
<00046
• 00046
'0.0046
<0.0046
<00046
0.001SJ
<0.0046
<0.0046
<0.0046
'0.0048
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0,0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0092
0.010

<0,004
*0.004
'0004
• 0004
^0004
<0004
<0004
.002
<002
.002

0.013J
<0.004
«0004
'0.004
'0004
<0,0063
<0.004
0.13

<0.004
<0.004
<6.004
<0.004
<0.004
<0,004
<0.004
<0.004
<0.004
<0.004
<0.004
<0.004
'0.004
<0.004
<0.004
<0.0079

0.14

<00062
<00062
• 00062
•00002
• 00062
>00062
-00062
<0,031
'0.031
<0031
0.02J

<0.0062
<00062
'00062
• 0.0062
'0.0056
<0,0082
0.086

<00062
<0.0062
<0.0662"
<0.0062
<0.0062
<0.0062
'0,0082
<0,0082
<0,0062
<0,0062
'0,0082
'0,0062
<0.0062
<0.0062
<0.0082
<0.012

0.11

<00041
-0.0041
• 00041
-00041
•00041
-00041
-00041

• 002
*0.02
<002
• 0.041

0.001 SJ
• 0.0041
• 0.0041
.0.0041
'0.0018
cO.0041

0.33
'0.0041
«:0.0041
<0'0041
<0.0041
'.0.0041
'0.0041
<0,0041
<0.0041
<0.0041
<0.0041
<0.0041
<0.0041
<0!0041
<0.0041
<0.0041
<0.0082

0.33

c00046
•00046
• 0 0048
' 0 0046
.0.0046
'00046
• 00046
tO.023
^0023
^0.023
0.01 2J
..0.0046
..0.0046
• 0.0046
«0.0046
<0.0019
<0.0046
0.014

'0.0046
<0.0046
<00046
'-00046
«0.0048
<0.0046
<0.0046
<0:0046
<0,0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0046
<0.0092
0.026

Notes acp on the last page of the table.i MP c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-15 A1-15 A1-15 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16
SAMPLE DEPTH (FT BGS): 85-87.5 90-92.5 105-107.5 5-7.5 17.5-20 27.5-30 35-37.5 42.5-45 50-52.5 50-52.5 DUP

SAMPLE DATE: 10/13/04 10/13/04 10/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04
Analyte CAS No. mg/kg | mg/kg

Volatile Or&rilc Cemmvn& byffA MethogJ&gO^ - i .L ' . ,. ̂
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.031
<0.031
<0.031
0.01 4J
<0.0062
<0.0062
<0.0062
<0.0062
<0.0034
<0.0062

0.03
<0.0062
0.001 6J
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.0062
<0.012
0.044

<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.022
<0.022
<0.022
0.01 3J
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
0.007

<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0044
<0.0088
0.020

mg/kg

<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
<0.016
<0.016
<0.016
0.01 7 J
0.001 3J
<0.0032
<0.0032
<0.0032
<0.0013
<0.0032
0.036

<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
<0.0032
0.001 4J
<0.0032
<0.0032
0.0031J
<0.0032
<0.0032
<0.0032
<0.0032
<0.0064
0.059

mg/kg
.' : ; • " • ',' .? '• ':••.::•.

<0.0049
<0.0049
<0.0049
<0.0049
<0.0049
<0.0049
<0.0049
0.025J
<0.025
0.0098J
0.038

0.0083J
<0.0049
<0.0049
<0.0049
0.0024J
<0.0049
0.01 7J
<0.0049
0.001 8J
<0.0049
0.035J
<0.0049
<0.0049
<0.0049
0.081J
0.0026J

1.6
0.01 4J

0.001 8J
<0.0049
0.1 2J
0.004J
0.073J

2.0

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

<0.0089
<0.0089
<0.0089
<0.0089
<0.0089
<0.0089
<0.0089
0.031J
<0.045
0.044J
<0.024
0.072

<0.0089
<0.0089
<0.0089
<0.0089
<0.0089

2.8
<0.0089

0.04
<0.0089

0.08
<0.0089
<0.0089
0.0066J
0.052

<0.0089
0.0094
0.064

<0.0089
<0.0089
0.015

<0.0089
0.031
3.3

<0.0054
<0.0054
<0.0054
<0.0054
<0.0054
0.041 J
<0.0054
0.1 1J
0.01 5J
<1.2
<2.4
0.31

<0.0054
<0.0054
<0.0054
0.0028J
<0.0054

5.1
<0.0054
0.01 2 J
<0.0054
0.028J
<0.0054
<0.0054
0.0089J

0.43
<0.0054
0.016J
0.45

<0.0054
<0.0054
0.033J
<0.0054

0.53
7.1

<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
0.01 5 J
<0.025
<0.025
<0.01
0.084

<0.0051
<0.0051
<0.0051
0.0029J
<0.0051

2.6
<0.0051
0.0072
<0.0051
<0.0051
<0.0051
<0.0051
<0.0051
0.048

<0.0051
<0.0051

0.18
<0.0051
<0.0051
<0.0051
<0.0051
0.098
3.0

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
0.01 8J
<0.026
<0.026
0.021J
0.081 J

<0.0053
<0.0053
<0.0053
0.0095
<0.0053

2.2
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
0.093J
<0.0053
<0.0053
0.16J
0.002J
<0.0053
<0.0053
<0.0053

0.6
3.2

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.94J
<1.1
<1.1
<2.1
0.26
<0.21
<0.21
<0.21
<0.21
<0.21
2.1

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.088J
0.1 7J
<0.21
0.57

<0.21
<0.21
<0.21
<0.21
0.1 7J
4.3

<0.16
<0.16
<0.16
<0.16
<0.16
<0.16
<0.16
0.66J
<0.78
<0.78
<1.6

0.083J
<0.16
<0.16
<0.16
<0.16
<0.16
1.9

<0.16
<0.16
<0.16
<0.16
<0.16
<0.16
<0.16

0.075J
0.028J
<0.16
0.1 3J
<0.16
<0.16
<0.16
<0.16
0.13J
3.0

Notes are on the last page of the table.
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1
Total VOC Concentration* on Soil

ONAPL Chnraclorl/allon Slttdy
Sauoflt Area 1. Saugot. Illinois

I.HOIINDWAIMI
M'KVIt IS. INI

SAMPLE DEPT
8M

Analyt*

BORING ID:
H (FT BOS):
IPLE DATE:

CAS No.

A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-17 A1-17 A1-17 A1-18
60-625 6062.5DUP 76-77.5 87.5-00 92.6-05 105-1075 5-7.5 175-20 22.5-25 7.6-10
9/13/04 9/13/04 0/13A)4 9/13/04 0/13/04 0/13/04 9/30/04 9/30/04 9/30/04 9/24/04
ing/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

vetoHf* Omnto Oempoundf by 0M MMftorf MW
,1.1 -Trlchloroelhane
. 1 ,2.2-Totrachloroothane
,1.2-Trichloronihane
,1 Dichlnronthane
,1 Dichloroelhone
.2 Dichloroolhane

1 ,2-Dlchloropropane
2 Butnnone (MEK)
2 Hoxanone
4-Melhyl-2-penlanona (MIBK)
Acolone
Benzene
Bromodlchloromethane
Bromolorm
Bromomelhane
Cnrbon Dlsulllde
Cnrbon Tetrachlorlde
Chlorobenzene
Chloroolhane (ethyl chloride)
Chloroform
Chloromethane
els- 1 ,2-Dlchloroethene
els- 1 ,3-Dlchloropropene
Dlbromochloromelhane
Dlchloromethane
Ethyl benzene
Styrene
Totrachloroethene
Toluene
Irons- 1 ,2-Dlchloroathene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenesjotal
Toll/ VOC*

71-66-8
79-34-6
79-00-6
75343
7635-4
107-06-2
78-87-5
78-03-3

501-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-0
75-15-0
50-23-5
108-90-7
7500-3
67-66-3
74-87-3
156-50-2

10061-01-5
124-48-1
76-00-2
100-41-4
100-42-6
127-18-4
108-88-3
156-60-5

10061-02-6
70-01-6
76-01-4

1330-20-7

<022
«022
«022
.022
<022
<022
<0.22
0.02J
<1.1
<1,1
<22
<022
<022
<022
<022
<0.22
<0.22
0.3

<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0,22
<0.22
0.1 2J
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.44
1.3

<022
<022
<022
-.022
<0.22
<022
<0.22

1J
<1.1
<1.1
<2.2

0.041J
<022
^0.22
<0.22
<0.22
<0.22
0.48
cO.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
0.24
<0,22

0.030J
<0.22
<0.22
<0.22
<0.22
<0.43
1.8

<00052
<00052
<00052
• 00062
*OO052
.00052
<0.0052
0.016J
<0.026
<0026
<0011
<00052
<00052
<0.0052
<0.0052
<0.0052
<00052
0.0066
«r00052
0.0037J
<00052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0,0052
<0.0052
<0.0052
<0,0052
<0.0052
<0.0052
<0.0052

<0.01
0.025

<00035
• 00035
<00035
.00035
.00035
<0.0036
<0.0035
O.OOMJ
<0017
<0.017
<0.0056
<0.0036
<00035
<00035
<00035
<00035
<0.0035
0.001 4J
<0.0035
0.0067
<0.0035
<0.0035
<0.0035
<0.0035
<0,0035
<0.0035
<0.0035
<0.0035
<0,0035
<0.0035
<0.0035
<0,0035
<0,0035
<0.0069
0.017

<00065
<00066
c00056
.00055
.00055
.00055
<0.006S
0.01W
<0028
<0.028
<o.ooei
<0.0055
<0.0055
^00055
<0.0055
<0005"5
<0.0055
<00055
<0.0055
0.0021J
<0,0065
<0.0065
<0.0056
<0.0055
<00055
<0.0055
<0.0055
<0.0065
<0.0055
<0.0065
<0.005S
<0.0055
<0.0055
<0.011
0.032

<0005
.0005
• 0005
'0006
.0005
• 0005
<0005
0.017J
<0025
<0.025
<0.05
<0.005
'0005
<0005
<0005
<0005
<0.005
0.001SJ
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<07005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0099
0.0018

mg/kg | mg/kg

.00054
<00054
.0 (X)54
-00054
<0.0054
'0.0054
<0.0054
0.0073J
<0.027
<0.027
0.041J
<00054
'00054
<00054
<00054
<0.0054
<0.0054
<00054
<00054
<0.0054
<0.0054~
<0.0054
<0.0064
<0.0054
<0.0054
<0.0054
<0.0054
<0,0054
<0.0054
<0.0054
<0,0054
<0.0054
<0.0054
<0.011
0.048

<00074
.00074
• 00074
- 0 0074
-00074
• 0.0074
<0.0074
0.02BJ
<0037
<0037
0.11

0.0028J
'00074
<0.0074
-0.0074
<0.0074
<0.0074
'00074
'0.0074
^0.0074
<0.0074
<0,0074
<0.0074
<0.0074
<0.0074
<0.0074
<0.0074
<0.0074
0.0037J
<0.0074
<0.0074
<0.0074
<0.0074
<0.015
0.14

mg/kg

<0.0052
• 0 0052
• 00052
•00052
• 00052
.00052
•-0,0052
-0026
• 0026
•-0026
0.01 7J
<00052
'0.0052
•:0.0052
<0.0052
<0.0052
<0.0052
0.003 U
'0.0052
<0,0052
<00052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052
<0,0052
<0.0052
<0.0052
<0.0052
<0.0052
<0.0052

<0.01
0.020

mo/kg |

<28
.28
• 28
• ^fl
.28
<28
•28
.14
.14
<14
.28

0.80J
<28
'2.8
<2.8
'28
<2.8
30

*2B
<2,8
<28
2.2J
<2.8
<2.8
.2.8
<2,8
<2,8
<2.8
2.5J
<2.8
<2.8
<2.8
<2.8
<5.6
42

Notes ay on the last page of the table.
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18
SAMPLE DEPTH (FT BGS): 7.5-10 DUP 12.5-15 27.5-30 32.5-35 40-42.5 52.5-55 67.5-70 72.5-75 85-87.5 85-87.5 DUP

SAMPLE DATE: 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04
Analyte CAS No. mg/kg

VolatHebrgaritcC6inwnastoKPAM<Xhrt.8i60..y;. . .'̂ 2,~-....̂ .'- ,
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
Total VOCs

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<11
<11
<11
<22
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
18

<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
<2.2
0.67J
<2.2
<2.2
<2.2
<2.2
<4.3
19

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21

<1
<1
<1

<2.1
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21

2
<0.21
<0.21
<0.21
0.41

<0.21
<0.21
<0.21
<0.21
0.065J
<0.21
0.083J
<0.21
<0.21
<0.21
<0.21
<0.41
2.6

mg/kg mg/kg |
•-. • • / . . . . ./.•;•• - . - . • . • : . • . . . : • . : • . . * •-... • • • • - . . '̂."'.:'. "\£^i.":±\ •';••• •: : • • • • • • • • • . " • . . ' • ' : ' . , : . . ".".......:: '• . '. "..-.'.- : • • ' ' ' '' '••'•":. ''''."• '.•: : .:'• •' ''•'.'"",. .! /' . ' ' : .-' :•

<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<0.22
<1.1
<1.1
<1.1
<2.2

0.1 2J
<0.22
<0.22
<0.22
<0.22
<0.22
1.8

<0.22
<0.22
<0.22
0.079J
<0.22
<0.22
<0.22
<0.22
<0.22
0.09J
0.096J
<0.22
<0.22
<0.22
<0.22
<0.44
2.2

<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.19
<0.96
<0.96
<0.96
<1.9
0.1 2J
<0.19
<0.19
<0.19
<0.19
<0.19
3.6

<0.19
<0.19
<0.19
0.092J
<0.19
<0.19
<0.19

0.097J
0.05J
0.2

0.11J
<0.19
<0.19
<0.19
<0.19
0.1 8J
4.4

<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<2.4
<2.4
<2.4
<4.8

<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
2.2

<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48

0.085J
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.48
<0.96
2.3

<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21

<1
<1
<1

<2.1
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.45
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
0.033J
<0.21
<0.21
<0.21
<0.21
<0.21
<0.21
<0.42
0.48

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.99
<0.99
<0.99

<2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
0.47
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

0.035J
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.4
0.51

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.025
<0.025
0.006J
<0.05
0.01

<0.005
<0.005
<0.005
<0.005
<0.005
0.65

<0.005
0.0024J
<0.005
0.0036J
<0.005
<0.005
<0.005
0.0047J
<0.005
0.0088
0.0034J
<0.005
<0.005
<0.005
<0.005
0.0088J

0.70

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.026
<0.026
<0.026
0.0093J
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
0.017

<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.0053
<0.01
0.026

<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.028
<0.028
<0.028
<0.056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
0.0093
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.0056
<0.011
0.0093

Notes are on the last page of the table.
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Table 0-1
Total VOC Concentrations on Soil

DNAPU Characterisation Study
Sauget ATM 1, Sauget, Illinois

C.UOIINOWAthH
M.KVX.I'S, INC

BORINQIO: A1-18 A1-18 A1-1S
SAMPLE DEPTH (FT BOB): 95-97.5 105-1075 110-112.6

SAMPLE DATE: 9/24/04 9/24/04 9/24/04
Analyte CAS No. mo/ko I mo/kg I mo/kg
VotoWt 'Mwito GwMouncto *y Iff* » Kfto* *M0
1,1,1-Trichloroelhane
1 . 1 ,2.2-Totrachloro«lhane
1,1.2-Trlchloro«lhan«
1,1 nichloroolhnno
1,1-Dichloroothano
1,2-Dlchloroolhane
1 ,2-Dlchloropropane
2 Butanone (MEK)
2 Hexanone
4- Methyl- 2 -pontanono (MIBK)
Acetone
Bonzone
Bromodlchloromolhane
Bromolorm
Bromomethnne
Cnrbon Dlsulfide
Carbon Telrachlorlde
Chlotoben/eno
Chloroethane (ethyl chloride)
Chlorolorm
Chloromethane
ois-1 ,2-Dlchloroelhene
cls-1 ,3-Dlchloropropene
Dlbromochloromethane
Dlchloromethane
Ethyl benzene
Styrene
Totrachloroethene
Toluene
trans- 1 ,2-Dlchloroethene
trans- 1 ,3-Dlchloropropene
Trlchloroethene
Vinyl Chloride
Xylenes.Total
Tottl VOCt

71-55-6
79-34-5
7900-5
75-34-3
75-35-4
107-08-2
78-87-5
78-93-3

591-78-8
108-10-1
07-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
76-09-2
100-41-4
100-42-6
127-18-4
108-88-3
156-60-5

10061-02-8
79-01-6
75-01-4

1330-20-7

<00069
• 00069
'00069
<00069
<00069
<00069
'00069
<0.035
<0.035
<0.035
0.012J
0.0025J
<00089
..00069
*.0.0069
0.0036J
<0.0069

0.09
<0.0069
•cO.0069
<0.0069
<0.0069
<00069
<0.0069
<0.0069
0.002J
<0.0069
0.0033J
<0.0089
<0.0089
<0.0069
<0.0069
<0.0069
<0.014
0.11

<0006
toooe
coooe
.0006
<0006
<0006
<0,006
<003
<003
<003
<006

0.002J
<0006
<0006
<0.006
<oooe
<0,006
0.037
<0006
«oooe
<0.006
<0.006
<o.ooe
<0.006
<o.ooe
<o.ooe
<0.006
<0.006
<0.008
<0.006
<0.006
<0.008
<0.006
<0.012
0.039

<0.005
<0005
*0005
• 0005
• 0005
cO.OOS
<0.005
*0.02B
<0.025
<0.025
<0.05
<0,005
•=0005
tOOOS
•:0.005

<0.005
<0.005
tO.005
<0005
<0.005
<0.005
<0.005
<0.005
<0,005
<0.005
<0.005
<0.005
<0.005
o.ooaj
<0.005
<0.005
<0.005
<0.005
<0.01
0.0020

Notes ato on the last page of the table.IMP c
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Table D-1
Total VOC Concentrations on Soil

DNAPL Characterization Study SERVICES^NC
Sauget Area 1, Sauget, Illinois

Notes:
1. All soil samples were analyzed by Severn Trent Laboratories (STL), Savannah, Georgia.
2. Detected analytes are presented in bold type.
3. J = Analyted detected below quantitation limits. < = Analyte not detected at the specified reporting limit. ND = Not detected.
4. B = Analyte was detected in the method blank sample, organic only.
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Tablo D-2
Total SVOC Concffntrationt on Soil

DNAPL Chnractml/allon Study
Saug«t Area 1. Saugol, Illinois

I.HOtlNtlWAtm

U.KVII HV INI

BORINOID: A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1 01 A1-01 A1-01 A1 01
SAMPLE DEPTH (FT BOS): 0-2.5 20-22.5 25-27.5 35-37,5 40-42.5 40-42.5 DUF 50-62.5 576-60 87,5-70 72,5-75 82.5-85 B2.5-85 DUF

SAMPLE DATE; 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg I mo/kg I cng/kg I mo/kg |

StmMtotofWt Orttnto GwwourKfe fM MMAotf MTO
Dlnoaeb
1 ,?,4-Trlchloroben/ene
1 ,2-Dlnhlorobenzone
1.3 Olchlorobonznno
1.4 Dlchloroben/ono
2.4 ,5 • Trtchlorophonol
2,4,0-Trlchlorophanol
2.4-Dlchlorophonol
2.4 Dimolhylphonol
2,4 Dlnllrophenol
2,4-Dinllrololuene
2,6-Dlnltrololuene
2-Chloronaphlhalene
2-Chlorophenol
2-Mothylnaphthalene
2-Nllrnnnlllne
2 Nltrophenol
3- and 4-Molhylphenol
3,3 Dlchlorobon/ldlne
3 Nllroanlllne
4-Bromophenylphenyl other
4-Chloro-3-mothylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nltrophenol
Aconaphlhene
Acennphthyleno
Anthracene
Bonzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranlhene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
12082-1
95 50 1
541 73 1
100-46-7
05-05-4
88-06-2
120-83-2
105-87-0
51-28-5
121-14-2
608-20-2
01-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-04-1
99-00-2
101-65-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9

208-06-8
120-12-7
56-55-3
50-32-8

205-00-2
101-24-2
207-08-0
111-91-1
111-44-4

<1.9
<1.9
<1 9
<1 9
<1 9
<1 9
<1 0
<1 9
<1.9
<08
<10
<1 9
<1 9
<1 0
<1 0
<98
<1 0
<1.0
<3.8
c9,8
<i.e
<1.9
<1.9
<98
<9.8
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9

..

-.
• •
• •
• •
• -
•-
•-
--
•-
•-

--
•-
••
•-

..
--
••
«
-•
..
-
••
••
••
--
--
--
•-

<044
<044
-044
'044

0.067J
<044
<044
<044
<0.44
<23

<0.44
<044
<0.44
<0.44
<0.44
<2,3
<044
<0.44
<0.88
<2.3

<0.44
<0.44
<0,44
<2.3
<2.3

<0.44
<0.44
<0,44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44

<043
-043
<043
^043
<043
<043
<043
<043
<043
<22

<043
<043
<0.43
<0.43
<0.43
<2.2
<043
<043
<0,86
<22

<0,43
<0.43
<0.43
<2.2
<2.2

<0,43
<0,43
<0,43
<0.43
<0,43
<0,43
<0.43
<0.43
<0.43
<0.43

<041
<041
«041
• 041
<041
<041
<041
<041
<0.41
<2.1

<0,41
<041
<041
<0,41
<0,41
<2.1

<0.41
<041
<0,81
<2.1
<0.41
<0.41
<0.41
<2,1
<2.1

<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0.39
<030
<030
<030
<039
<039
<0.30
<0.30
<0.30

<2
<0.30
<0,30
<039
<0.39
<0,39

<2
<0.39
«030
<0.78

<2
<0.30
<0.30
<0.30

<2
<2

<0,39
<0.30
<0.30
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.30

<0.42
<042
<042
v042
<042
<042
<042
<0,42
<0,42
<2.2
<042
<0.42
<0.42
<0.42
<0.42
<2.2

<0.42
<042
<0.85
<2.2

<0.42
<0.42
<0.42
<2.2
<2,2

<0,42
<0,42
<0,42
<0,42
<0,42
<0,42
<0.42
<0.42
<0.42
<0.42

-•
..

• -

--
--

•-
• •
--
--

--

• -
• •
..

• •
••
•-
••
-•
• •
•-
•-
--
--
•-
--

<037
'037
«037
• 037
<037
*037
'037
'037
<037
<1 9

<0.37
<0.37
<0.37
<0.37
<0.37
<1.9

<0.37
^037
<0.73
<1 0
<0.37
<0,37
<0,37
<1.0
<1.9

<0.37
<0,37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<0.41
.041
• 0.41
• 041
..041
• 041
<041
-.0.41
<0,41
<2 1

<0.41
<-0.41
<0.41
<0.41
rO.41

<2.1
<0.41
«0.41
<082
<2.1

<041
<0.41
<0.41
<2.1
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<041
^0.41
- 0 4 1
>0 41
• 041
-041
'041
<041
.041
<2.1

«.0.41
'.0.41
<041
-0.41
<0.41
<2.1

^0.41
<0.41
<0.82
r2.1

<0.41
<0.41
<0.41
«2.1
<2,1

<0,41
<0,41
<0,41
<0,41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41

<041
• 041
- 0 4 1
• 041
• 0 4 1
'041
'041
• 041
-0.41
<2.1

• 0.41
<041
.041
-.041
^0.41
'-2.1

rO.41

cO.41
<0.81
^2.1

<0.41
<0.41
'.0.41
<2.1
«2.1

<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

c c c
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c
Table D-2

Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

CROUNDWATER
SERVICES, INC

BORING ID: A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01 A1-01
SAMPLE DEPTH (FT BGS): 0-2.5 20-22.5 25-27.5 35-37.5 40-42.5 40-42.5 DUF 50-52.5 57.5-60 67.5-70 72.5-75 82.5-85 82.5-85 DUF

SAMPLE DATE: 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04 10/7/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | tng/kg mg/kg | mg/kg | mg/kg | mg/kg

Seml-Voiatile Organic Cemfrunte^EPAMiiiK&aSm V-":-"' ~-:"~. : ~-;. ! -::•
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

Total Organic Carbon by EPA Method, 9060

<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<9.8
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<1.9
<3.8
<9.8
<1.9
<1.9
<1.9
ND

-

--

-

-

--

--

NA

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44

ND

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2
<0.43
<0.43
<0.43
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41

ND

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42
ND

--

-

-

--

--

-

NA

<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.73
<1.9

<0.37
<0.37
<0.37
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1

<0.41
<0.41
<0.41

ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
ND

.._.::.r,,:, ,::,,-...y

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
ND

.'•; • '• " • •:'•.'• • . . • ."'• •. '. • .-. •. . .. ..'.• ;••"'. ;:': • • • • • • • • • • : • • ••;:.: . .-. • • • • . • „ • " • .-.. . " . . ' . . '. '. '. .' . .' '.- .. .: : •• •' •'• • •' • " •• • • " ' _ . .' "/ '• ' " . ' • •• •'• _"•_ ;

90000 10000 740B 1100 1800 1300 500B 740B 900B 860B 4500 6400

Notes are on the last page of the table.
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Tnblo 0-2
Total SVOC Concentrations on Soil

DNAPL Characterisation Study
Sauget Area 1, Sauget. Illinois

liKHUNIIWAtM
v INK

BORING ID: A1-01 A1-01 A1-01 A 1-02 A 1-02 A 1-02 A 1-02 A 1-02 A 1-02 A1-02 A1-02 A1-02
SAMPLE DEPTH (FT BOB): 90-92,5 97.5-100 105-107,5 75-10 12.5-15 20-22.5 225-25 32,5-35 47.5-50 50-52.5 02565 70-725

SAMPLE DATE: 10/7/04 10/7/04 10/7/04 0/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04
Analyte CAB No. mg/kg | mo/kg | mo/Kg 1 mg/kg | mg/kg | mg/kg | mg/kg I mo/kg I mg/kg I mg/kg [ mg/kg I mg/kg I

SwnMtoMM OrMrtto Compound* BM MMAorfMTO
Dmoseb
1 .?,4-Tnchloroben7ene
1 ,2 Dlchloroben/ana
1 ,3-Dichloroben/ene
1 .4 Dlchlorobon/ene
2,4,5-Trlchlorophonol
2.4.6-Trlchlorophenol
2.4-Dlchlorophenol
2.4-Dtmolhylphenol
2,4-Dlnllrophonol
2,4-Dlnltrololueno
2,6-Dlnltrotoluena
2-Chloronaphthnlene
2-Chlomphnnol
2 Mothylnnphlhnlene
2-Nllfonnlllne
2-Nltrophenol
3- find 4-Molhylphenol
3,3-Dlchloroben/ldlno
3 Nllroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nllrophenol
Acenaphthene
Acenaphthylene
Anthracene
Boruo (a) anthracene
Benzo (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroelhyl) ether

88-85-7
120-82-1
05-50- 1
541-73-1
100-40-7
95-96-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
8B-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-60-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

••
..

-.
-.

••
-•
--
-•
••
..
-

..
••
--

•-

-•
--
••
-•
••
-
..
..
--
•-
-
••
--

<038
<03B
<038
'038
<038
<0.38
•.0.38
<0,38
<0.38
<1.9

<0.38
<0.38
*038
<038
<0.38
<1 9
<0.38
<0.38
<0.76
<1.9

<0.38
<0.38
<0.38
<1,9
<1 9

<0,38
<0,38
<0,38
<0.38
<0,38
<0.38
<0,38
<0.38
<0.38
<0.38

<041
<041
>041
'0.41
<0,41
<041
<0,41
<041
<0.41
<2.1

<0.41
<0.41
<0.41
'0.41
<0.41
<2.1

<0.41
r041

<0.81
<2.1
<0.41
<0.41
<0.41
<21
<2,1
<0.41
<0.41
<0.41
<0,41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41

<24
82
110
<24
890
<24
<24
<24
<24
<120
<24
<24
<24
<24
<24

<120
<24
<24
<48

<120
<24
<24
<24
<120
<120
<24
<24
<24
<24
<24
<24
<24
<24
<24
<24

c47
200
210
<47

710
11J
120
420
11J

<240
<47
<47
<47
<47
<47

<240
<47
<47
<94
<240
<47
<47
«47

<240
<240
<47
<47
<47
<47
<47
<47
5J
<47
<47
<47

.-

..

..

.-

..

-•
• •
-•

• -
• -
-

-•

-.
..
--
• •
••
••
••
--
..
••
•-
•-
••
..
..

••
••
--
--

••

'043

O.OMJ
O.M
<0.43
3.3

<043
1

0.27J
<043

<22
<0,43
<043
<043
<043
<043

<2.2

<0.43
<0.43
eo.ee
<2.2
<0.43
<0.43
<0,43
<2.2
<2,2
<0.43
<0.43
<0,43
<0.43

O.OB6J
<0.43
<0.43
<0.43
<0.43
<0.43

<0.41
'041
• 041
• 041
• 041
<041
<041
<041
-.041
<2 1
<041
<0.41
<0.41
<0.41
<0.41
<2.1
<041
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
<2.1
<2.1
<0.41
<0.41
<0.41
<0.41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41

<0,42
<0,42
0.033J
-042
0.28J
'042
'042
<042
^0.42
•:22
<0.42
'042
*0.42
'0,42
'0.42
<22

cO.42
--0.42
<0.84
<22
<0.42"
<0,42
<0.42
<22
<2,2
<0,42
<0.42
<0,42
<0,42
<0.42
<0.42 "
<0.42
<0.42
<0.42
<0.42

<0.42
19
2.6

• 042
32

<042
'042
<042
<042
<2.2
<042
<0.42
'0.42
'0.42
-0.42
r2.2

<0.42
<0.42
<0,84
<22

<0.42
<0.42
«^0.42

0.033J
<2.2

'0.42
<0.42
<0,42
'0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42

'038
8.3

• 038
• 0.38
3.3

'038
<038
-038
•038

*2
'0.38
'038

•0.38
'0.38
*0.38

^2
'038

-.0.38
<0,77

<2
<0.38
'038
<0.38

<2
«2

<0.38
<0,38
'0,38
• 0,38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

-.
..
..

•-
••
• •

--
-.

-•

--

--
••
--
-•
-•

••
•-
-•
••
..
..
••
-
--
--
--

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-01 A1-01 A1-01 A1-02 A1-02 A1-02 A1-02 A1-02 A1-02 A1-02 A1-02 A1-02
SAMPLE DEPTH (FT BGS): 90-92.5 97.5-100 105-107.5 7.5-10 12.5-15 20-22.5 22.5-25 32.5-35 47.5-50 50-52.5 62.5-65 70-72.5

SAMPLE DATE: 10/7/04 10/7/04 10/7/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04 9/11/04
Analyte CAS No. mg/kg | mg/kg | mg/kg

Semi-Volatile Organic Compounds. EPA Method 8270 "• •" : : : ::
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methyl phenol ,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

--

~

-

-

--

NA

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75
<1.9
<0.38
<0.38
<0.38
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41

ND

mg/kg | mg/kg mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg |

3.5J
<24
<24
<24
<24
<24
<24
<24
54

<120
<24
<24
<24
64
<24
<24
<24
<24
<24
3.4J
<24
<24
<24
<24
<48
200
<24
<24
<24
1100

<47
<47
21J
<47
<47
<47
<47
<47
<47
<240
<47
<47
<47
14J
<47
<47
<47
<47
<47
150
<47
<47
<47
<47
39J
930
9J
<47
<47
2900

--

-

-

-

-

~

NA

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
0.85
<0.43
<0.43
<0.43
<0.43
0.47J
8.6

<0.43
<0.43
<0.43

16

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
ND

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.84
<2.2
<0.42
<0.42
<0.42
0.31

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
0.28J

14
<0.42
<0.42
<0.42
<0.42
<0.42
0.07J
<0.42
<0.42
<0.42
<0.42
<0.84
<2.2
<0.42
<0.42
<0.42

68

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38

19
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38

31

~

-

-

-

-

-

NA

Total Organic Carbmby,Mfamti!Xl.m<).,.:: ; • : ; ! . . . ; : . . , „ . • -:^_'::_ vi>'- :„• : .'..I- • ' • : ' • :" •-'•:r.:i:-V:- >-:--:-:.;v>.;^-.V.;:.-^" ;••••• ' ;• ' :. ;•'•'•, . - . : ] • • . :"-': •-,. '..:. ' . • ' • • • ; • . " ' ' • . • ' • ' " • • " • ' . - . . ' • . "'i.:, ; , : ' : • •••.-•
1400 <1000 400B 39000 200000 860B 2800 600B 470B 880B 440B 420B

Notes are on the last page of the table.
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characlerl/atlon Study
8ou0et Arofl 1, Saug«t, Illinois

I.NIIHNIIWAtllt
\mvttn, INI.

1
SAMPLE DEPTt

SAM
Analyt*

Swnf-Vfebr/to Orowife Ownemm^A IP
Dinoseb
1 .2.4-Trlchlorobon/ene
1 ,2 Dichlorobonjon*
1 .:)-Dlt:hloroben/enn
1.4 Dlehloroben/ene
?. 4 . 5 • Trlchlorophonol
2.4.6-TrlchlOfOphonol
2,4-Dichlorophenol
?,4-Dimnlhylphonol
2,4-Dlnltrophenol
2,4-Dlnltrololuene
2,6-Dlnllrololuene
2-Chloronnphthnleno
2-Chlorophenol
2 Mothylnaphthnlene
2-Nitroanillne
2-Nitrophenol
3- and 4-Methylphenol
3.3-Dichlorobenzldlne
3-Nltroanlllne
4-Bromophonylphgnyl ether
4-Chloro-3-methylphenol
4-Chlorophonylphenyl other
4-Nllroanlllne
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

IORINO ID:
< (FT BOB):
PUB DATE:

CAB No.

44Mtetfff70
flfl-85-7
12082-1
95-50-1

f>4 1-73-1
10046-7
9595-4
88-08-2
120-83-2
105-67-9
51-26-5
121-14-2
606-20-2
91-58-7
9557-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
69-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

A 1-02
75-77,8
9/12/04
mg/kg

<04
0.1 2J
<04
.04
0.1 2J
<04
<0.4
<04
<04
<2

<04
<04
<04
..04
<0.4
<2

<0.4
<04
<08
<2

<0,4
<0,4
<04
<2
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

A 1-02
rB-77,8 DUF

9/12/04
mg/kg

<0.4
0.14J
<04
• 04

0.09SJ
<04
<04
<04
<04
<2 1
<0.4
<0.4
<0.4
<0.4
^0.4
<2.1
<0.4
<04
<08
<2.1
<6.4
<0.4
^0.4
<2.1
<2.1
<0.4
<0.4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

A1 02
825-86
9/12/04
mg/kg |

<04
5.0
<04

'04
2.2
«0.4
<04
<04
*04
<2

<04
<0,4
<04
«0.4
<0.4
<2

<04
c04
<08
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

A 1-02
J2 5-85 DUF

9/12A)4
mg/kg

<04
B.I
<04
• 04
1.7

<04
<04
<04
<04
<2

<0.4
<0.4
<04
<04
<0.4
<2

<0.4
<0,4
<OB
<2

«04
<0.4
<0,4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

A 1-02
90-925
B/12/04
mg/kg

<04
<04
«:04

'04
<04
<0,4
<04
<04
<0,4
<2

<0.4
<04
<0.4
^0.4
<0.4
<2

<0.4
'0.4

<08
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

A1 02
108-107
Q/12A>4
mg/kg

<039
<039
<039
<039

0.037J
<0.39
<039
<039
<039

<2
<039
<039
<039
<039
<0.39

<2
<039
^039
<078

<2
<0.39
<0.39
<0.39

<2
<2

<0,39
<0.39
<0,39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39

A 1-03
85-11
9/10/04
mg/kg

<43
2

<043
'043
7.5

<043
<0.43
'043

0.037J
<22
<0.43
«:043

<0.43
'043
0.62
<2 2
<0.43

0.071J
<087
<22
<043
<0.43
<0.43
<22
<2.2
0.64

0.060J
1.1
1.1

0.68
0.8

0.38J
0.77
<0.43
<0.43

A 1-03
11-138
9/10/04
mg/kg

<44
27

'044
'044

46
<0.44
-0,44
0.1 SJ
• 044
<23
<044
<044
'0.44
'0.44
<0.44
<2.3
<0.44
'044
<088
<2.3
<0.44
<0.44
<044
<2.3
<2,3
<0,44
<044
<0.44
0.26J

1.3
1.8

0.67
1.2

<0.44
<0.44

A 1-03
18-20

9/10/04
mg/kg

..

..
-.

..
-.
••
..

..
•-

-.

--
--
••
--
..
..
..
--
..
..
..
-
-•
--
-.
--

A1 03
225-25
9/10/04
mg/kg

<42
<042
'042
-042
-042
<042
-042
• 042
-042
<22

<042
'0.42
-0.42
'0.42
<0.42
<22
<0.42
rO.42

<085
<2.2
<0.42
<0.42
-0.42
«2.2
<2.2
<0.42
<0.42
<0.42
<0.42

0.046J
<0,42
0.045J
0.033J
<0.42
<0.42

A1 03
32538
9/10/04
mg/kg

<43
-043
-043
-043
-043
'043
-043
• 043
• 043
'22
'0.43
'0.43
•0.43
•043
•cO.43
<22
<0.43
•:0.43

rO.86
<22
<0.43
<0.43
<0.43
'2,2
<2.2
<043
<0.43
<0.43
<0.43
<0.43
<0.43
0.031J
<0.43
<0.43
<0.43

A1 03
47 5-50
9/10/04
mg/kg |

<3B
-038
• 038
-038
• 038
<038
*038
• 038
-.038
«.1 9
<038
0.58
-.0.38
'0.38
-0.38
'19
c038
cO.38
<0.75
<1.9
<038
<0,38
<0.38
<1.9
<1,9
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

V
GROUNDWATER
SERVICES, INC.

BORING ID: A1-02 A1-02 A1-02 A1-02 A1-02 A1-02 A1-03 A1-03 A1-03 A1-03 A1-03 A1-03
SAMPLE DEPTH (FT BGS): 75-77.5 75-77.5 DUF 82.5-85 32.5-85 DUF 90-92.5 105-107 8.5-11 11-13.5 18-20 22.5-25 32.5-35 47.5-50

SAMPLE DATE: 9/12/04 9/12/04 9/12/04 9/12/04 9/12/04 9/12/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg I mg/kg mg/kg | mg/kg

Sem^yo/a«;e(5r5flnteGpmpom<'s.EP4J (̂ft< .̂«270;;,- .". ".•-.'. .' •. . .'. . •. '•":•'. - • ' . ':'. . • ' . ' ' ' • . ' • • • • • ' • '.".'•':"- " '• .'. .'r.:- • , ....;.". : , '• '.,:.. ' . . ' • : .
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

0.099J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
0.76
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
1.1

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
0.86
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
1.1

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
0.27J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
0.94
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
9.3

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
0.21J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
7.0

0.079J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4

0.058J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
0.14

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.037

mg/kg | mg/kg mg/kg mg/kg | mg/kg mg/kg
"• ' • • '• ": ' :••.• • • ' . • •:-:• • • ••• : -- • - • • . . •• .• ' . - . ' . •. • • . . : v ' . . - • • ' • " " : ,~"

0.24J
<0.43
0.42J
1.4

0.2J
0.62
<0.43
<0.43
<0.43
<2.2

<0.43
2.4
0.89
<0.43
<0.43
<0.43
<0.43
0.34J
<0.43
0.99
<0.43
<0.43
<0.43
<0.43
0.042J

<2.2
3.4

<0.43
2.5
29

0.1 3J
<0.44
<0.44
0.66
0.32J
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
0.49
<0.44
<0.44
<0.44
<0.44
<0.44
0.73
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
0.31J
<2.3
0.1J
<0.44
0.9
82

-

-

--

-

--

-

NA

0.1J
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
0.058J
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42
0.28

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2

<0.43
<0.43
<0.43
0.031

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75
<1.9
<0.38
<0.38
<0.38
0.59

Total Organic Carbon by EPA Method S060 .-: : • . - . - . '.'. : / :-. :-.: :^. •'... V':::V:;V.;-;i;-:;.;r-:-:-: .'.;•'• ./•.••:'•' -..- '•: ' ••^'• : ' ,- '".V^-7'-!' > " • - . : • : - : . ': :- • : : .v;.-. . ;- : '-- : ••:
:,......;.,.;:.;.-::- :. . : . : ; • . - ; • • ; . ; . . • , . .;. . :; • • • _ • • • . • • - _ ' - • ' • - : • ' • . : : . • •

<1000 640B 3000 1300 <1000 <1000 | 42000 49000 5400 5500 920B 650B

Notes are on the last page of the table.
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Table D-2
Total SVOC Concontrnlions on Soil

ONAPL Chnraclen/allon Study
Saugat Area 1. Saugot. Illlnoli

(iM(IIINI)WAim
M'KVK !•». IN(

BORING ID: A1-Q3 A 1-03 A 1-03 A 1-03 A 1-03 AV03 A 1-03 A 1-03 A 1-03 A 1-04 A1-04 A1-04
SAMPLE DEPTH (FT BOB): 50-62.5 575-60 60-62.6 725-75 f2 5 76 DUF 75-77.6 62.6-86 925-05 102.5-105 76-10 7.5-10 DUP 125-15

SAMPLE DATE: 0/10/04 0/10/04 9/10/04 0/10/04 9/10/04 0/10/04 9/10/04 0/10/04 0/10/04 0/25/04 9/25/04 9/25/04
Analyte CAB No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mo/kg I mg/kg I mg/kg | mg/kg | mg/kg |

Som/'VWMM OTMflfo Compound f M MHnotf M7D
Dinoaeb
1 .2,4-Trlchlorobenzene
1.2-Dlchlnrohen/one
1 ,3-Dlchloroben/ene
1 ,4 Dlchloroben/one
2,4,5-Trlchlorophonol
P,4,0-Trlcnloropnonol
2,4-Dlchlorophono)
?,4-Dlmnthylphenol
2,4-Dlnltrophenol
2.4 Dlnllrotolueno
2,0 Dlnllrololuene
2-Chloronaphlhalene
2-Chlorophonol
2 Mothylnnphthalono
2-NilroanllJne
2-Nilrophenol
3- and 4-MnlhylphBnol
3,3-Dlchloroben/ldlne
3 Nltroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-mothylphenol
4-Chlorophenylphnnyl ether
4-Nllronnlllne
4-Nltrophenol
Acenaphlhene
Acenaphthylene
Anthracene
Ben/o (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
12082-1
95-50-1

541-73-1
106-40-7
05-05-4
8800-2
120-83-2
105-07-0
51-28-5
121-14-2
000-20-2
01-58-7
95-57-8
01 57-0
88-74-4
88-75-5
100-44-5
91-04-1
90-00-2
101 -5(5-3
50-50-7

7005-72-3
100-01-6
100-02-7
83-32-9

208-06-8
120-12-7
56-55-3
50-32-8

205-00-2
101-24-2
207-08-0
111-01-1
111-44-4

--

• •

• •
-•
• •
• •
--

--
-•

--
• -
.-
••"
-•
--
-•
.-
••
-•
•-
•-
••
--
-
•-
--
--

<,36
• 030
*03fl
'030
<03fl
<03fl
-038
*036
'036
<1 8
<0.30
<030
'030
<0.30
<0.30
<1 8
<036
*030
<0.72
<1.8
<0.36
<0.36
<0.36
<1.8
<1 8
<0.36
<0.30
<0,30
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36

<38
<0.38
*038
<038
<038
<038
c036
<038
<038
<1.0
<038
<0.38
'038
<038
<0.38
<1.0

cO.38
<038
<075
<ve
<0,38
<0,38
<0.38
<1.0
<19
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38

<37
<037
'037
'037
<037
<037
<037
<037
<0.37
<1 0
<0.37
<0.37
<037
<037
<0.37
<1.9
cO.37
<037
<0.73
<1.0
<6.37
<0.37
<0.37
<1.0
<1.0
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<36
<030
'030
'030
'036
<03fl
<036
'030
'030
<1 0
<030
<0.38
<036
'036
<0.30
<ve
<0.30
<030
<0.72
<1.0
<036
<0.36
<0,36
<1.0
<1 9
<0.36
<0,36
<0,36
<0.30
<0.36
<0.36
<0.36
<0.36
<0,36
<0.36

..

..

..

..

•-
••
•-
•-

••

--
-•
•-
..
•-
••
••
••
..
••
-•
•-
•-
••
••
-
--
--
--

<38
<038
'038
'038

0.028J
'038
«0.38
«0.38
<038

<2
<038
<0.38
<0.38
<038
<0.38

<2
<038
^0.38
<077

<2
<0.38
<0.38
'038

<2
<2

<0,38
<0,38
<0.38
<0.3B
<0,38
<0.38
<0.38
<0.38
<0,38
<0.38

<4
<04
'04
'0
<0,
<0
• 0
<0
<0
<2

'04
<0.4
<0.4
<04
<0.4
<2

<0,4
'0.4
<0.8
<2

<OL4

<0.4
<04
<2
<2

<0.4
<0.4
<0.4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

<.41
<041
'041
<041
»0.41
<0.41
<0.41
<0.41
<041
<2.1

<041
<0.41
<041
<041
--041
<2.1

<0.41
'0.41
'0.82
<2.1
^41
<0.41
«0.41
<2,1
<2.1

<0.41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<2.3
8.1

0.6J
- 2 3
<23
<23
*23
^23
'23
<12
<23
<23
0.4BJ
<23

0.32J
<12
<23
<23
<48
<12
<2.3
<2,3
^2.3
<12
<12
<2.3
<2.3
<2,3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3

<2 1
6.2

0.37J
-2 .1
1.4J
<2.1
v2 1
-21
0.2J
<11
<2 1
<2.1
0.32J
- 2 1
0.26J
<11
<2.1
'2.1
<4.3
<11
<2.1
<2.1
^2.1
<11
<11
<2.r
<2.1
<2.1
<2.1
<2,1
<2,1
0.23J
<2.1
<2.1
<2.1

'043
0.41J
0.044J
'043

0.1 8J
•.0 43
<0.43
• 043
<0.43

.22
<043
-043

--043
• 043

0.044J

<22
<0.43

0.13J
rO.flO
<22
<0.43
<0.43
<0.43
<2.2
'22
<0.43
<0.43
<0.43
0.13J
<0,43
<0.43
<0.43
<0.43
<0.43
<0.43
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-03 A1-03 A1-03 A1-03 A1-03 A1-03 A1-03 A1-03 A1-03 A1-04 A1-04 A1-04
SAMPLE DEPTH (FT BGS): 50-52.5 57.5-60 60-62.5 72.5-75 72.5-75 DUF 75-77.5 82.5-85 92.5-95 102.5-105 7.5-10 7.5-10 DUP 12.5-15

SAMPLE DATE: 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/10/04 9/25/04 9/25/04 9/25/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

SernlrVolatUeOtianleCpmequnds, EPAMelhtximo • • ' . .-.;:/.•, '. / :. " : • ' : : ' • • .;; • • •". i :"•::. ' :.-:-!. ' . ' • ."••-•• • ' :- . ;•: •-".•:::• '"• •"•• ••••- : ' \ •••-K- • --: v'^A • ;•;• . ';-:;.:. '— '
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

-

-

--

-

NA

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.8
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.8
<0.36
<0.36
<0.36
ND

0.11 J
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75
<1.9
<0.38
<0.38
<0.38
0.11

0.1 4J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.73
<1.9
<0.37
<0.37
<0.37
0.14

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.9
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.9
<0.36
<0.36
<0.36
ND

-

-

-

~

-

--

NA

0.1 2 J
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
0.15

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

mg/kg I mg/kg | mg/kg | mg/kg |

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
ND

<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<12
<2.3
1.2J

0.25J
2.5

<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
19

<12
1.3J
<2.3
1.3J
35

<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<11
<2.1
0.99J
0.23J
2.5

<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
13

<11
1.1J
<2.1
1.2J
28

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
0.1 2J
<0.43
<0.43
<2.2
<0.43
0.25J
<0.43
<0.43
<0.43
<0.43
<0.43
0.1 5 J
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2
0.33J
<0.43
0.32J
2.1

joiai Organic carbon by EP A uethoa 9060 • : : : . . ' . , . • .",;.-:; :.;.';: ;':;.,:..;;: !;.:;
:';.;:: ; :; :--;:v:: ".' :. .v/.v;-." : ; ' : . . :v ' "?- . - :"- T.-.;:v"'-.: "- '- '- :"- ' : ' . ' •" :-± •'••- '•-:- ' :-';/- : '. • • • . . • . : . .•:: • • • . ' • • :~" • • ' . " • ;:'" -'•-••"~ ••'.. . • • " • •••

<1000 520B 920B 1400 1500 3600 1300 2900 550B | 59000 34000 16000

Notes are on the last page of the table.
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Table D-2
Total SVOC Concentration! on Soil

ONAPL Characterisation Study
Sauget Area 1. Sauget, Illlnol* MiRVK fc». INi:

BORING ID: A1-04 A1 04 A 1-04 A 1-04 A 1-04 A 1-04 A 1-04 A 1-04 A 1-04 A 1-04 A1-Q4 A 1-04
SAMPLE DEPTH (FT BOS): 20-22,5 22.6-25 35-37.6 40-42.5 52.6-55 575-60 67.5-70 70-725 80-82,5 825-85 925-95 105-107

SAMPLE DATE: 9/25/04 9/25/04 9/25/04 9/26/04 9/2!V04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mo/kg I mg/kg I mo/ko 1 mg/kg I mg/kg 1 mg/kg

MmMfeteMitOiwflfe Compound* IPA MrtnwfttW
Dlnoseb
1 ,2,4-Trlchlorob«n7ene
1 .2 Dlchlorobonzene
1 ,3-Dlchloroben7ene
1,4-Dlchloroben/ene
2,4,5-Tflchlorophenol
2,4,0-Trlchlorophenol
2,4-Dlchlorophenol
2,4-Dlmelhylphenol
2,4-Dtnltropheno)
2,4-Dlnltrotoluene
2,6-Dlnllrotoluene
2 • Chloronaphthalene
2-Chlorophenol
2-Mothylnnphthalene
2-Nltroanlllne
2-Nitrophenol
3- and 4-Mothylphenol
3,3-Dlchlorobervldlne
3-Nltroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nllroanlllne
4-Nltrophenol
Acenaphlhene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Bonzo (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
96-50-1
541-73-1
108-46-7
96-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91 57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-56-3
59-50-7

7006-72-3
100-01-6
100-02-7
83-32-9

208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<042
<042
<042
<042
<0.42
<042
<042
<042
<0.42
<22
<042
<042
<042
<0,42
<042
<2.2
<0.42
<042
<0.85
<22
<0.42
<0.42
<0.42
<2,2
<2.2

<0.42
<0.42
<0,42
<0.42
<0.42
<0,42
<0.42
<0.42
<0.42
<0.42

••

• -
.-
--
-•

••
--
••

..
--
• •
• -
-.
..
--
•-
.-
-.
•-
..
..
..
••
..
-•
..
-
-
-•
--
••
••

<039
<039
<039
• 039
<039
<039
<0.39
<039
<039

<2
<039
c039
<039
<039
<0.39

<2
<0.39
<039
<0.78

<2
<039
<0,39
<039

<2
<2

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<041
<041
<041
<0.41
<0,41
<041
<0,41
<041
<0,41
<2.1

<041
<041
<0.41
cO.41
<0.41
<2.1

<0.41
<041
<0.82
<2.1
<0.41
<0.41
<0.41
<2.1
<2.1

<0,41
<0,41
<0,41
<0,41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41

-•
••

.-

.-
--
••
••
.-
-•
--
--

• •
--
..
--
-
..
..
--
..
-
..
..
»
••
..
-
--
-•
••
--
-

<0.43
<043
<043
<043
<0.43
<043
<0.43
<0.43
<0,43
<22
<0.43
<043
<043
<043
<043
<22

<043
<043
<0.86
<22
<0.43
<0.43
<0,43
<2.2
<2.2
<0,43
<0,43
<0,43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43

<042
<042
• 0.42
c042
<0,42
<042
<0.42
<042
<0.42
<2.2

<0.42
<0.42
<042
'-0.42
<0.42
<2.2
<0.42
<0.42
<O.B5
<2.2
<042
<0.42
<042
<2.2
<2.2
<0.42
<0,42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42

<0.4
<0,4
<0.4
<04
<04
<04
'0.4
<04
<04
<2.1
<0.4
<04
<04
<0.4
<0.4
<2.1
<0.4
<0.4
<0.8
<2.1
<0,4
<0.4
<0,4
<2.1
<2.1
<0.4
<0.4
<0,4
<0,4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4

<0.41
-041
-0.41
'0.41
<041
<041
<041
<0.41
<0.41
<2.1

<0.41
<0.41
<041
<0.41
<0.41
<2.1

<0.41
<041
^0.82
<2.1

<0,41
<0.41
<0.41
<2.1
<2.1

<0.41
<0.41
<0.41
<0.41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41

• •

• •
• •

-.
-•
-•
--

• -

• -
-.
--

-.
-
-•
••
••
•-
.-
• •
••
-•
-•
--
--

<0.41
<041
-041
cO.41
'0.41
*0.41
<041
<0,41
*.041
<2.1

<0.41
<0.41
^0.41
<0.41
<0.41
<2.1

<0.41
^0.41
^0.82
<2.1

<0.41
cO,41
<0,41
<2,1
<2.1

<0,41
<0.41
<0.41
<0.41
<0,41
<0,41 "
<0,41
<0.41
<0.41
<0.41

<036
<036
-036
-.036
'030
'030
<036
'036
*036
<1 8

<0.36
<036
-.036
«.0.36
<0.36
<1.8
<036
<036
<0.72
<1.8
<0.36
cO.36
cO,36
<1.8
<1 8
<0.36
<0.36
<0.38
<0.36
<0.36
<0.36
<0.36
<0,36
<0.36
<0.36

c



Udb,GSI JoB ,MO. G-2876
Issued: 1/21/05
Page 10 of 47

Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

CROUNDWATER
SERVICES, INC.

BORING ID: A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04 A1-04
SAMPLE DEPTH (FT BGS): 20-22.5 22.5-25 35-37.5 40-42.5 52.5-55 57.5-60 67.5-70 70-72.5 80-82.5 82.5-85 92.5-95 105-107

SAMPLE DATE: 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04 9/25/04
Analyte

Semi-Volatile Qrĝ nlc.CpMpoundSj EP
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC'S

CAS No. mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6

621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.21
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
0.038J
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42
0.038

-

--

-

-

--

•-

NA

<0.41
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
0.031J
0.031

<0.3
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82

<0.41
<0.41
<0.41
ND

-

-

--

--

-

-

NA

<0.23
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
0.024J
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2
<0.43
<0.43
<0.43
0.024

<0.39
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
0.024J
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42
0.024

<0.31
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

0.026J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8

<0.4
<0.4
<0.4
0.026

<0.28
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82

<0.41
<0.41
<0.41
ND

--

~

~

-

-

-

NA

<0.29
<0.41
<0.41
<0.41
<0.41

<0.41
<0.41
<0.41

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82

<0.41
<0.41
<0.41

ND

<0.29
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72

<0.36
<0.36
<0.36
ND

Total Organic Carbon by EPA Metl)Od.S060 . „ . , : , , . . . • ; . ' • " V,":-'" "•'•••:". ' . . ' • • ' • ' • " . " . : : • • • ' • ' y- -""" • ' - • ' • , ' . • • • : ' • . • ' : ' ' • • • : • • • . • ; . " : " • • ' • • " • • • ' • ' • • ' • • : ' . " •• ' • ' . ' • ' . ' • "" . • • • ' • ' " ' •
1500 540B 1600 1100 51 OB 1200 1300 840B 41 OB 2500 520B 1200

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concentration* on SoM

ONAPL Characterization Study
Sauget Area 1, Sauget, Illinois

BORINOIO. A 1-05 A1-06 A1-Q6 A 1-05 A 1-05 A 1-05 A1-OS A 1-05 A1-Q6 A 1-05 A 1-05 A1-05
SAMPLE DEPTH (FT 8Q8): 0-2.6 10-12,6 12.5-16 25-27.5 30-32.6 375-40 40-42,5 50-52.5 iO-52 6 OUF 65-67.5 725-75 775-80

SAMPLE DATE: 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04
Analyt* CAS No. | mo/Kg 1 mo/ho 1 mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 1 mg/kg | mg/kg I mg/kg | mg/kg I mg/kg I

•OT*VMttftOr0anfoConvMjnd*IMMMfMtftf70 . . . . . .
Dinoaeb
1 ,?,4-Trlchloroben7«ne
1 .2 Dlchloroban/one
1 ,3 Dlchloroban/ono
1 ,4-Dlchloroben/ena
2,4,5-Trlchlorophonol
2,4.0-Trlchlorophenol
2,4 Dlchlorophenol
2,4-Dlmolhylphenol
2.4-Dlnltrophenol
2.4-Dlnltrotoluene
2,6-Dlnltrotoluene
2-Chloronaphlhalene
2-Chlnrophnnol
2 Mothylnnphlhalene
2-Nltroanlllne
2 Nltrophenol
3- and 4-Methylphonol
3,3-Dlchlorobenzldlno
3-Nllroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nltronnlllne
4- Nltrophenol
Aconaphthene
Acenaphthylene
Anthracene
Bonzo (a) anthracene
Benzo (a) pyrene
Bonzo (b) fluoranthene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
0550-1

541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-6
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-60-7

7006-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-56-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<043
<043
<0.43
<0.43
<0.43
<0.43
<0,43
<0.43
<0,43
<22
<043
<0,43
<043
tO.43
<0,43
<22
<0.43
<043
<0,87
<2.2
<0.43
<0.43
<0.43
<2.2
<2.2
<0.43
<0,43
<0,43
<0,43
<0.43
<0,43

0.064J
0.039J
<0.43
<0.43

..

..

..
-
••
••
--
..
--
--

..
•-
--
..
••
•-
••
--
••
--
..
..
..
••
--
-•
--
-•
-•

<043
0.087J
<043
<0.43
<0.43
<043
<0,43
<0.43
<0.43
<2.2
<043
<0.43
<043
<043
<0.43
<22
<0.43
<043
<088
<2.2

<0.43
<0,43
<0,43
<2.2
<2.2
<0,43
<0.43
<0,43
<0.43
<0,43
<0.43
<0.43
<0.43
<0.43
<0.43

<0,43
<043
<043
<0.43

0.036J
<0.43
<0.43
<0.43
<0.43
<22
<043
<043
<0.43
cO.43
<0.43
<22
<0,43
<0.43
<O.B7
<22
<or4j
<0.43
cO,43
<2.2
<2.2
<0.43
<0.43
<0,43
<0.43
<0,43
<0.43
<0.43
<0.43
<0.43
<0.43

<0.41
<041
<041
<041
<041
<041
<041
<0.41
<041
<2.1

<041
<0.41
<0.41
<0.41
<0,41
<2.1
<0.41
<041
<081
<2.1
<0.41
<0.41
<0.41
<2,1
<2.1

<0.41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

..

..

..

..
••
••
••

••
.-
--
--

-•

--
-•
.-
••
•-
••
•-
»
••
••
••
••
••
•-
••
-
--
••

cO,41
<041
<041
<0.41
<041
<041
<041
<0.41
<0.41
<21
<041
<0.41
<0.41
•-0.41
<0.41
<2.1

<0.41
.-0.41
<0.81
<2.1
<0.4i
<0.41
<0.41
<2.1
<2.1
<0,41
<0.41
<0,41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41

<061
^061
<061
<0.61
<0,61
<081
«:0.61
'061
<0.81
<3.1
<061
<061
<0,61
.061
..0.61
<3.1
<0.61
<061
<1.2
<3.1
<6,61
<0.61
<0,61
<3.1
<3,1
<0.61
<0.61
<0,61
<0,61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61

<052
<052
«052
<0,52
<052
<052
<0.62
<052
<0.52
<26

<052
<0.52
<052
<0.52
<0.52
<2.6
<0.52
<052

<1
<2.6
<0,52
<0,62
<0,52
<2,8
<2.6
<0.52
<0.52
<0.52
<0.52
0.1 8J
<0.52
<0.52
<0.52
<0.52
<0.52

<04
<0.4
<04
..0.4
<04
<04
<.0.4
<04
<0.4
<2.1
<0.4
cO.4
<0.4
*0.4
<0.4
<2.1
<0.4
<04
<0.8
<2.1
<0.4
<0.4
<0.4
<2.1
<2.1
<0.4
<0,4
<0.4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

-.
..

..
-.
--

--

--
--
--

--
• -

--
--
-
••
--
-•
--
--
--
••
-•
--
-•
--
•-
--

'041
-041
• 0 4 1
'0.41
'041
'041
<0.41
'041
'0.41
<2.1

<0.41
<0.41
'0.41
• 0 41
«0.41
<2.1

<0.41
c041
<0.81
<2.1
<0.4i
<0.41
<0.41
<2.1
<2.1

<0.41
<0,41
<0.41
«0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41

c c
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c
Table D-2

Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05 A1-05
SAMPLE DEPTH (FT BGS): 0-2.5 10-12.5 12.5-15 25-27.5 30-32.5 37.5-40 40-42.5 50-52.5 50-52.5 DUF 65-67.5 72.5-75 77.5-80

SAMPLE DATE: 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04 10/8/04
Analyte CAS No. | mg/kg I mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg |

Semi-VoiaWe Organic Com^uras, EPA Method 8270 •:••" •' ' " - ' • • • ' . • . ".v:.':" .':, : ' ' :' ^- :'.•'•,.'• " •"".' ••' ' • • • • ' • ' • ' " •':'• :...,:...• '/ ; • : ' • : . --'-?' ;•." -:™X:-vr:': =v:. i-'^' :. • • • . • • • . • . • ' •• ' ' / : . • -::•:• : • : - . , V> .. .. .• "V .;::'. :^:.:.^':::i-
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
0.051J
<0.43
<0.43
<0.43
<0.43
<0.43
0.045J
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.87
<2.2
<0.43
<0.43
0.037J
0.24

--

-

-

-

-

-

NA

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2
<0.43
<0.43
<0.43
0.10

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<2.2
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.87
<2.2
<0.43
<0.43
<0.43
0.036

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
0.049J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.049

-

-

-

-

--

-

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.022J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.022

<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<3.1

<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<0.61
<1.2
<3.1
<0.61
<0.61
<0.61
ND

<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<2.6
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52

<1
<2.6
<0.52
<0.52
<0.52
0.18

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
ND

--

-

-

-

~

-

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41

ND

Total Organic Carbon by..EPAm<^M6SL^_,:_: :__. ,.„.,; ; . ... ' ;, :. ; .. . J;.:;_ .. ̂ liJil̂ L -̂̂ li,!̂ :;-:-,. :
4700 2000 1100 2000

• . - • • ' . • • • • : • • : : ' • - : ; ; ; , . : > • : , " ..-': • . • . - . • . : • • :'-: • : . ' ':.".'.--:"" ••.•". . .• • ' • • ' • • , • . • ' : • • • • / ' • • , ' : ' : ' . . . ' : . . - : • - ' ' • . - • - • ' • : . " • :
420B 1400 1100 30000 20000 660B 1700 2200

Notes are on the last page of the table.



OSI Job No 0 2878
lisuod 1/21/06
Page 13 ot 47

Table D 2
Total 8VOC Concentr«lloni on Soil

DNAPL CharactorlMllon Study
S«ug«t ArM 1, Sau0el. Illinois

. INI

1
SAMPLE DEPT>

SAM
Analytt

atmbVOUII* OroMto Oompeundt, If
Dinosob
1 .2,4-Trlchloroben/ene
1 .2 Dichlorobon/ene
1,3 Dlchlorobon/ana
1,4 Dichlorob«n/ene
2.4,5-Trlchlorophenol
2.4.G Trlchlorophonol
2,4-Dlchlorophenol
2,4-Dlmothylphenol
2.4-Dlnltrophenol
2,4 Dlmlrololuene
2,6-Dlnltrotoluone
2-Chloronaphlhnlene
2-Chloroph8nol
2 • Mothylnnphthalene
2-Nltroanlllne
2-Nllrophenol
3- and 4-Melhylphonol
3.3-Dlchloroben/ldlne
3-Nltroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphonol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nllrophenol
Acenaphthene
Aconaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Bonzo (b) iluoranthene
Benzo (g,h,l) perylene
Benzo (k) Iluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

1ORINQ ID:
< (FT BOS):
PLE DATE:

CAS No.

A 1-08 A 1-08 A1-06 A1-06 Al-Ofl A1-06 A 1-06 A 1-06 A 1-06 A1-08 A1-06 A1-06
89-87,6 J5-87.5DUF 96-97.6 105-107.6 25-6 18-17.5 27.6-30 30-32.6 35-376 40-42.5 10 42 5 DUF 67.5-70
10/8/04 10/8/04 10/8/04 10/8/04 10/6/04 10/0/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/8/04
mo/kg | mg/kg | mg/kfl | mg/kg I mg/kg | mg/kg | mg/kg | mg/kg | mp/kg I mg/kg I mg/kg I mg/kg |

««*ta*W?0 . ' ' •- •- • " - : •-
88-857
120-82-1
OS MM

541-73-1
100-48-7
95-95-4

88-06-2
120-83-2
105-67-9
51-28-6
121-14-2
606-20-2
91-58-7
95-B7-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-66-3
59-50-7

7006-72-3
100-01-6
100-02-7
83-32-9
208-06-8
120-12-7
56-55-3
60-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<041
• 041
'041
'041
<0.41
<0.41
• 041
<041
<0.41
«2.1

<0.41
<041
«0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.62
<2.1

<0.41
<0.41
<0.41
<2.1
<2,1

<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

*0.41
.-041
-041
.041
'0.41
<0.41
-041
<041
<0.41
<2.1

<041
<041
«0.41
«r0.41
<0.41
<2.1

<0.41
«0.41
<O.B1
<2.1

<0.41
<0.41
<0.41
<2.1
<2.1

<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<039
.039
'039
'039
<039
<0.30
*0.30
<039
<0.39

<2
<039
<039
<039
<0.39
<039

<2
<039
<0.39
<0.78

<2
<0.39
<0,39
<0,39

<2
<2

<0,39
<0,39
<0,39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39

<0.41
c041
'041
<041
<041
<041
<0,41
<0.41
<0.41
<2.1

<0.41
<041
<041
<041
c041
<2.1

<041
<041
<081
<2.1

<0,41
<0.41
<041
<2.1
<2,1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<037
<037
'037
-037
'037
<037
*037
<037
<037
<1,9
<037
<037
<037
<0.37
<037
<1 9
<037
<037
<0.74
<1.9
<0.37
«0.37
<0.37
<1.9
<1.0

0.047J
<0.37
0.2J
0.81
0.46
0.6

0.31JB
0.41
<0.37
<0.37

'48
8.3J
<48
•48
29J
<48
<48
<48
<48

<250
<48
<48
<48
<48
<48

<250
<48
<48
<98
<250
<48
<48
<48

<260
<250
<48
<48
<48
<48
<48
<48
<48
<48
<48
<48

<52
<52
16

<52
180J
<52
<5.2
<5.2
<5.2
<26
<5.2
<5.2
<5.2
<5.2
<5.2
<26
<5.2
<5.2
<10
<26
<5.2
<5.2
«5.2
<26
<26
<5.2
<5.2
<5.2
<6.2
<5.2
<5,2

0.4BJ
<5.2
<5.2
<5.2

<44
c 4 4
<4.4
2.6J
29

<44
<4.4
«r44

<44
<23
<4 4
<4.4
<4.4
<4 4
<44
<23
<4.4
<4.4
<8.8
<23
<4,4
<4.4
<4,4
<23
<23
<4.4
<4,4
<4.4
<4.4
<4.4
<4.4
0.38J
<4.4
<4.4
<4.4

..

..

..

..

..
--

-.

..

..

..

..

..

..
-

'.."""'

..
• •
-.
..
--
--
--
--
--

<039
'039
• 039
•039
0.26J
'039
<039
<0.39
^039

<2
<0,39
<039
'039
'0.39
<039

<2
<039
cO.39
<0.78

<2
<0.39
<0,39
<0.39

<2
<2

<0.39
<0.39
<0.39
<0,39
<0.39
<0.39
<0.39
<0,39
<0.39
<0.39

<037
0.062J
.037
• 037
• 037
'037
<037
«037
<037

<1.9
<037
<0.37
<0.37
'.0.37
<0.37
<1 9
<037
<0.37
<0.73
<1.9
<0.37
<0,37
<0.37
<1.9
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
0.03J
<0.027
<0.37
<0.37

<038
0.049J
0.036J
0.034J

2.6
'.038
'038
'038
.0.38
<1.9
<038
c0.3B
^038
-.038
<0.38
<1.9
^0.38
<0.38
<0.75
<1 9
<0.38
<0.38
<038
<1.9
<1.9
<0,38
<0,38
<0.38
<0.3B
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-05 A1-05 A1-05 A1-05 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06
SAMPLE DEPTH (FT BGS): 85-87.5 35-87.5 DUF 95-97.5 105-107.5 2.5-5 15-17.5 27.5-30 30-32.5 35-37.5 40-42.5 MJ-42.5 DUF 67.5-70

SAMPLE DATE: 10/8/04 10/8/04 10/8/04 10/8/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04
Analyte CAS No. mg/kg mg/kg | mg/kg | mg/kg mg/kg | mg/kg mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg
Semi-Volatile Organic Compounds; EPA ;Uethoti \aZ7O .,.:"::'/:::t:-.:": I: '.:• -V./"1: "? p. ;,•:.*::;>. - ;;.:.-. •-••--. :,•-.;.-, -^=; -: .-.-.- ;v.:::;:?- Y-;. -.--, -_.:• ~:-+, - • ••- ::-:y:;;:; , - - - - • . • -;_ •/-•: ] • • " • • • . • • • : - : ; - • . . ; : : " • ' . . • : • ; • : • -•-•'. : ; -• •:• .•; ;. '/ :. , -• ;:::.

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Mexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41

ND

0.066J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.066

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41

ND

0.1 7J
<0.37
0.056J

0.6
0.1 2J
0.042J
<0.37
<0.37
<0.37
<1.9
<0.37
1.2

0.09J
<0.37
<0.37
<0.37
<0.37
0.28J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.74
<1.9
0.77
<0.37
0.98
6.1

34J
<48
<48
<48
<48
<48
<48
<48
<48
<250
<48
4.9J
<48
<48
<48
<48
<48
<48
<48
<48
<48
<48
<48
<48
390
<250
5.8J
<48
3.5J
480

<5.2
<5.2
0.73J
<5.2
<5.2
<5.2
<5.2
<5.2
<5.2
<26
<5.2
<5.2
<5.2
29

<5.2
<5.2
<5.2
<5.2
<5.2
2.9J
<5.2
0.62J
<5.2
<5.2
2.4J
3.4J
0.66J
<5.2
<5.2
240

<4.4
<4.4
1.2J

0.52J
<4.4
<4.4
<4.4
<4.4
<4.4
<23
<4.4
0.41J
5.6
27

<4.4
<4.4
<4.4
0.31J
<4.4
1.9J
<4.4
0.6J
<4.4
<4.4
1.6J
<23

0.65J
<4.4
0.39J

72

-

-

-

-

-

-

NA

<0.39
<0.39
0.052J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
0.053J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
1.2
<2

<0.39
<0.39
<0.39
1.6

0.061J
<0.37
0.059J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9

<0.37
0.047J
0.079J
<0.37
<0.37
<0.37
<0.37
0.028J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
1.4

<1.9
0.068J
<0.37
0.044J

1.9

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9

<0.38
<0.38
0.062J
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75
<1.9
<0.38
<0.38
<0.38
2.8

Total Organic Carbon b y E P A Method 9060 ' • • • ' • • : • ' • ' • . : ' . : . • " . • - . : i - ' - ' • : • • ' • . ' • • • '•••'•"• • • • • • • • • • ' . - • : • : . • . - : • ' : - - - : • • • : ; • . • ; : • ' • • . • • • . • • ; '.':' • ' • ' . • • ' . ' • • • ' • : • : . . . • • • -:-.~ •':..; . - . . . ; • • • . • : • • •"•'; • • ' • ' ' • • • • ' • ' • ' : : ' . ' •

1100 1500 780B 480B 12000 62000 5000 7500 480B 750B 700B 2900

Notes are on the last page of the table.
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Table D-2
Total 8VOC Concentrationi on Soil

DNAPL Characterization Study
Sauget Area 1, Saugel. Illinois

(.HOtlNDWAtKI
M'XVU HV INI.

BORING ID: A1-06 AIM A1-06 Al-06 Al-06 A1-D6 A1-00 A 1-07 A1-07 A1 07 A1-Q7 A1-07
SAMPLE DEPTH (FT BOS): 70-72.S 75-775 85-87.5 97 5-100 '7.6-100 DUi 100-102.5 105-107,5 0-25 10-126 12.6-16 2022,6 35-375

SAMPLE DATE: 10/6/04 10/6/04 10/6/04 10/0/04 10/6/04 10/6/04 10/6/04 0/27/04 9/27/04 9/27/04 9/27/04 9/27/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg 1 mg/Kg I mg/kg | mg/kg | mg/kg 1 mg/kg | mg/kg | mg/kg | mg/kg | mg/kg |

«*m/' VeftlM Orotnle Compound* tM MM/mf Mfe
Dinoseb
1 .2,4 Trlchlorotmn*en«
1 .2-Dtrhlnroben7one
1 ,3-Dichlorob«n/«ne
1 ,4-Dlchlorobon/ono
2.4.5-Trlchlorophenol
2.4,0-Trlchlorophonol
2,4-Dlchlorophonol
2,4 Dlmolhylphonol
2.4-Dinllrophonol
2,4-Dlnltrotoluene
2.6-Dlnllrotoluene
2-Chloronaphthalone
2-Chlorophenol
2 Melhylnnphthalone
2-Nltroanillne
2-Nltrophenol
3- and 4-Methylphenol
3,3-Dlchlorobenrldlne
3 Nllroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nllrophonol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Bonze- (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-65-7
120-82-1
95-50-1
541-73-1
106-46-7
B5'95'4
88-06-2
120-83-2
105-87-9
51-28-5
121-14-2
600-20-2
91-58-7
95-57-8
91-57-6
88-74-4
B8-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
66-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<039
0.24J
'0.39
0.091J

1.6
<0.30
<0.39
<0,39
'039

<2
<0.39
<039
<039
<0.39
<039

<2
cO.39
<0.39
<078

<2
<0.39
<0.39
<0.39

<2
<2

<0.39
<0.39
<0,39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39

••

..
••
-•
•-
••
••
•-
..

••

•-
•-

..
••
••
--
..
••
••
••
..
-.
•-
•-
•-
•-
..
••

<0.38
0.13J
<038
«:038
0.39
<0.38
<0.38
<038
<038

<2
<038
<038
<0.38
-.0.38
<038

<2
<038
<038
<0.76

<2
<0.38
<0,38
<0.38

<2
<2

<0,38
<0,38
<0,38
<0,38
<0.38
<0,38
<0,38
<0.38
<0.38
<0.38

<0,41
<041
<041
<0,4t
o.u
<0.41
<041
<0.41
<0.41
<2.1

<0.41
<0.41
'-0.41
<041
<0.41
<2.1

•cO.41
<0.41
<0,81
«2.1
<6.41
<0.41
<0,41
<2.1
<2,1
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<041
<041
'041
<041
0.1 U
<041
<0.41
<0.41
<0,41
<2.1

<041
<041
<041
<0.41
<0.41
<2.1

<0.41
<0.41
•cO.81
<2.1

<0.41
<0.41
<0.41
<2.1
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
«0.41
<0.41
<0.41
<0.41
<0.41

..

..

..

..

..

..

..

..
•-
..
..
••
••
-.
--
-.
--
..
..
.-
..
..
..
-
..
.-
..
..
••
..
..
-•
..
-

<0.37
0.084J
<037
<037
1.1

<0.37
<0,37

0.04BJ
<037
<1.9
<0.37
<0.37
<0.37
<0.37
^0.37
<1.9

<0.37
<037
<0.74
<1,9
<0.37
<0.37
<0.37
<1,9
<1,9

<0.37
<0.37
<0.37
<0.37
<0.37
<6.37
<0.37
<0.37
<0.37
<0.37

<37
<37
<3.7
<3.7
<3.7
<3.7
<3.7
<37
<37
<19
<37
<3.7
<37
<3.7
<3,7
<19
<3.7
<37
<7.4
<19
<3.7
<3.7
<3.7
<19
<19
<3.7
0.43J
<3.7

O.B2J
1.4J
1.3J
1.W
1.1J
<3.7
<3.7

<047
r047

• 047
-^047
<047
«0.47
<0.47
<047

0.045J
«24

<0.47
<0.47
<0.47
0.11J
0.04 BJ
0.030J
<0.47
<047
<0.94
<2.4

<0^47
<0.47

0.04BJ
<2.4
<2.4

0.061J
0.046J
0.006J
0.1J

0.076J
0.072J
0.066J
0.072J
<0.47
<0.47

..

..

..

-

..
• -

--
--
--
-•
..
..
--
..
..
..
.-
••
..
..
..
•-
..
-.
--
..
-•

<044
<044
-044
•044

1.8
• 044
<044
<044
<0.44
•:2.3

'0,44
-0.44
<044
•cO.44
<0.44
<23

<0.44
<0.44
<0.89
<2.3

<0.44
«0.44
<0.44
<2.3
<2.3
<0.44
<0.44
<0,44
<0,44
<0,44
<0,44
<0.44
<0.44
<0.44
<0.44

<038
-038
<038
-038
^0.38
•038
<038
'038
.038

<2
<038
<0.38
<038
^038
-0.38

«:2

<0.38
<0.3B
<0.77

<2
«0.38
<0.38
<0.38

<2
<2

<0,38
<0.38
<0.38
<0,38
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-06 A1-07 A1-07 A1-07 A1-07 A1-07
SAMPLE DEPTH (FT BGS): 70-72.5 75-77.5 85-87.5 97.5-100 '7.5-100 DUI 100-102.5 105-107.5 0-2.5 10-12.5 12.5-15 20-22.5 35-37.5

SAMPLE DATE: 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 10/6/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04
Analyte CAS No. | mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg |

Se l̂to;aWe.Organ/C:̂ mflDun^-£M-JMethOdte7i3-;:---,f: - iV-^r-i^r.-frf--:- : ::̂ ::r Tri';":---:-:-";--:":-; "-^r:- -"-VA-H^GF,,- • ;̂ ::̂ - •^.~-,-L-~;:ri :v: - -/.- • .-:-.; -, :-;:- . : • - ̂ ,v : : • ' . , • • : •- -• - -, :̂~,- • :
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39

0.046J
0.095J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.073J

<2
<0.39
<0.39
<0.39
2.0

-

-

-

-

--

-

NA

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.76

<2
<0.38
<0.38
<0.38
0.52

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.10

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.11

-

-

-

-

-

-

NA

<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
1.2

<3.7
<3.7
<3.7
U

0.71J
<3.7
<3.7
<3.7
<3.7
<19
<3.7
1.4J
<3.7
<3.7
<3.7
<3.7
<3.7
1.6J
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<7.4
<19
1.1J
<3.7
1.2J
14

0.1 4J
0.13J
0.062J
0.1J

0.057J
0.066J
0.056J
0.052J
0.2J
<2.4

0.049J
0.16J
0.082J
<0.47
<0.47
<0.47
0.03J
0.069J
<0.47
0.1J
<0.47
0.045J
0.25J
<0.47
<0.94
<2.4
0.2J
<0.47
0.1 3J
2.9

-

~

--

--

--

-

NA

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
1.4

<2.3
<0.44
<0.44
0.023J

3.2

0.072J
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
0.07

Total Organic Carbon by EPA Method !9060{ : - ; : ' " • • • ' • ; ' r : ' - ' ;'> i'"::::" ' • : ' . : - : ' - - : - -y ]
: • . : !;::::r: : * • ; • : . : • • .V: :-V-'- '^'iV'™'; >"; •" ' • ' ' :~3 I :'.".;-.• v--.:::.-..:::/--..-: -:.-. -̂;:,.:: :;••,:•; :;,;::v-,:-.-. ••;-;: -;•.:...;-;..;-:;. •.,-:.•: ' • • . • : .'•.:.;.;.. ' 1 ,.:£;:':;.'•;

3700 3200 61 OB <1000 440B 41 OB 790B | 20000 7900 7600 9100 570B

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concenlralioni on Soil

DNAPL Characterisation Sliidy
Smiaet Are* 1, Snugol, Illinois

*, INI

BORINQIO: A1-Q7 A1-07 A 1-07 A 1-07 A 1-07 A1-07 A 1-07 A 1-07 A 1-07 A 1-07 A 1-07 At 08
SAMPLE DEPTH (FT BQ«): 55-37 5 DUF 475-50 60-525 52,5-55 625-65 67.5-70 75-77,5 87,5-90 07.5-100 100-102.6 110*111 2,5-5

SAMPLE DATE: 0/27/04 9/27/04 9/27/04 0/27/04 9/27/04 9/27/04 9/27/04 9/27/04 0/27/04 0/27/04 0/27/04 9/22V04
Analyt* CAS No. | mg/kg | mo/kg | mg/kg | mg/kg | mg/kg | mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg 1 mg/kg |

••m/'VM(/(tOr«witoOwiwew)di,>MMMfWrf«n> '
Dlnoseb
1 ,2.4-Trlchlorobon/one
1 ,2 Dichlorohen/ene
1.3 Dlchlnrnbon/ana
1 ,4 Dichlorobon/ona
2,4,5-Trlchlorophenol
2.4.6-Trlchlorophenol
2,4-Dlchlorophanol
2,4-Dlmolhylphonol
2,4-Dlnltrophenol
2.4-Dlnltrotoluene
2,6-Dlnltrolokiene
2-Chloronaphthalene
2-Chlorophenol
2-Molhylnnphlhalene
2-Nitroanillne
2-Nitrophenol
3- and 4-Methylphenol
3,3-Dlchlorobenzldlne
3-Nllroanlllne
4-Bromophenylphonyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Mtronnlllne
4-Nltrophenol
Aconaphthene
Acenaphthylene
Anthracene
Benzo (n) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
05-50-1

.141 -73-1
108-46-7
05-05-4
88-002
120-83-2
105-87-0
51-28-5
121-14-2
606-20-2
01-58-7
95-57-8
91-57-6
88-74-4'
88-75-5
106-44-5
91-04-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-65-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

«0.4
<0.4
<04
..04
<04
<04
<0.4
<0,4
<04
<2

<04
<0.4
<0.4
<0.4
<04
<2

<0.4
<04
<0.8
c2

<o!4
<04
<0.4
<2
<2

<0.4
<0.4
<0.4
<0,4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4

<044
<044
t044
.044
.044
<044
<0,44
<044
'044
<2.3

<0.44
<0.44
<044
<0.44
<044
<2.3
<0.44
<0.44
<0,88
<2.3

<0.44
<0,44
<0,44
<2.3
<23

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0,44
<0.44
<0.44
<0.44

--
--

• •
• -
-•

-•
• -
--
--
--
--
•-
--
-
••
••
•-
••
••
..
-•
••
••
--
-•
••
•-
••
-
--

<0.41
•041
<041
• 041
<041
<041
<0,41
<041
<041
<2.1

<0.41
<0.41
<041
<041
<0.41
<2.1

<0.41
<041
<082
<2.1

<0,41
<0.41
<0.41
<2.1
<2.1

<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41

..
-•
..
..

..
••
•-

--
-.
•-
--
••
--
--
--
--
--
"--
••
•-
..
..
--
••
..
••
••
--
••
-•
••
•-

<0.52
<052
«052
<052
<052

O.OBSJ
0.057J
<0.52
<052
<2.7
<052
<0.52
<052
<0,52
<052
<2.7
<0.52
<0.52

<1
<2.7
<0.52
<0,62
<0.52
<2.7
<2.7
<0,52
<0,52
<0.52
<0,52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52

<0.37
<037
<037
-037
-.037
<037
<0.37
<037
-037
<1.9
<037
<0.37
<0.37
<037
<037
<19
<037
«:037

<074
<1.9
<0.37'
<0.37
<0.37
<1,9
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<0.41
<041
'041
-041
<0.41
<0.41
<041
'041
'041
<2.1

<041
<0.41
<041
<0.41
<0.41
<21

<0.41
<0.41
<0.82
<2.1
<o;4i
<0.41
<0,41
<2,1
<2,1
<0.41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

'039
<039
-039
<0.39
'.039
<0,39
<0.39
<039
• 030

<2
<0.30
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.78

<2
<o;39 "
<0.39
<0.39

<2
<2

<0,39
<0,39
<0,39
<0,39
<0.39
<0,39
<0,39
<0,39
<0.39
<0.39

<037
'037

<037
'037
<037
-.0,37
<037
'037
-037
<1,9
<037
<0.37
<037
<037
•;0.37
<1.9
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
<1.9
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<0,35
<035
'035
•035
<035
-.0.35
<0.35
c-0.35
• 035
0.8

<035
<035
«035
<0.35
-cO.35
<18

<0.35
<035
<0.71
<1.8
<0.35
<0.35
*0.35
<1,8
<1,8
<0.36
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35

--

..

• •

--
--
--
•-
--
• •
• •
• -
--
.-
-•
•-
--
• -
--
• -
--
••
--
--

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-07 A1-08
SAMPLE DEPTH (FT BGS): 35-37.5 DUF 47.5-50 50-52.5 52.5-55 62.5-65 67.5-70 75-77.5 87.5-90 97.5-100 100-102.5 110-111 2.5-5

SAMPLE DATE: 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/27/04 9/22/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

Semi-VoiaiildOrganIcCQmpo(incls,er>AMethi>cl:K70 ".: : ,". ., ̂ .:...:.̂ - .̂̂ -.̂ :̂ \̂ .. : -.:.. : -i;^: :, ::'
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
0.32J

<2
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
0.32

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44
ND

--

--

-

-

-

--

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
ND

mg/kg I mg/kg | mg/kg | mg/kg I mg/kg |

-

-

--

-

-

-

NA

<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<2.7
<0.52
<0.52
<0.52
0.077J
<0.52
<0.52
0.036J
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52
<0.52

<1
<2.7
<0.52
<0.52
<0.52
0.23

<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.76
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
0.76

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.37J
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.37

<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
0.1 7J
<0.37
<0.37
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
0.17

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.71
<1.8
<0.35
<0.35
<0.35
ND

-

-

--

•-

~

-

NA

Total Organic Carbon by EPA Msihoa.aoeo -:.. . : .. :. .:.;•..;. :..,•:.,.,.,:::,. ^.••;.:--:.. ̂ ••.̂ .:....̂ ^ .̂.̂ :.̂ ^ .;:„„.;,., "L '•• ; ' l '^:. ':--'--' • •"•- • ' . • ' • ; v.'- . • • . :• •." • ; : • - • -' : - . ' • • - • • • • ' • • . - • - • : , • : . . : • • :
690B 2300 760B 450B 620B 1400 <1000 2400 <1000 1400 1100 | 32000

Notes are on the last page of the table.
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Table D-2
Total SVOC Concenlralioni on Soil

ONAPL Characterisation Study
Sauget Area 1. Saugel. Illinois

(.HOIINDWATH
SI'HVH f». INI

BORINOIO: A1 08 A 1-08 A1-06 A 1-08 A 1-08 A1-08 A 1-08 A 1-08 A 1-08 A 1-08 A 1-08 Al 08
SAMPLE DEPTH (FT BQ8): 5-76 10-12,8 225-25 30-32.5 475-50 «7 5-50 DUF 575-80 60-62.6 70-725 80-82.5 825-85 90-92 .5

SAMPLE DATE: 0/22/04 9/22/04 0/22/04 0/22/04 0/22/04 0/22/04 0/22/04 9/22/04 0/22/04 0/22/04 9/22/04 0/22/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg I mo/Kg 1 mg/kg | mg/kg | mg/kg mg/kg I
Stm/>VpMMOraifitoOenieoune^«P4MMMMM7D .
Dlnoseb
1 .?,4-Trichloroben7»ne
1,2-Dichlorohon/one
1 .H-Dlchlombon/ono
1,4 Dlchlorobon/ano
2.4,5-Trlchlorophonol
2,4,8-Trlchlorophenol
2,4-Dlc:hlorophonol
2.4-Dlmothylphenol
2,4-Dlnllrophenol
2,4-Dlnllrololuone
2,6-Dlnitrololuene
2-Chloronnphthalnne
2-Chlofophonol
2 •Mothylnaphlhnlone
2-Nilroanillne
2-Nllrophenol
3- nnd 4-Methylphenol
3,3-Dlchlorobon/ldlne
3-Nltroanlllne
4-Bromophenylphonyl ether
4-Chloro-3-methylphonol
4-Chlorophenylphenyl ether
4-Nllroanlllne
4-Nltrophenol
Aconaphthene
Acenaphthylene
Anthracene
Bon/o (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
12082-1
OS -50-1
Ml -73-1
106-48-7
05-05-4
8806-2
120-83-2
105-67-9
51-26-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
90-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-0

208-96-8
120-12-7
56-55-3
50-32-6

205-00-2
101-24-2
207-08-9
111-91-1
111-44-4

<23
16
7.7
<23
8.8
<23
<23
3.0
<23
<12
<23
<2.3
<23
<23
<2.3
<12
<2,3
<23
*48
<12
<2.3
<2.3
<23
<12
<12
<2,3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3

<26
120
13

<26
64

0.32J
3.7
1.0J
<26
<13
<26
<2.6
<2.6
c26
2.4J
<13
<26
<26
<5.2
<13
<2.6
<2.6
<2.6
<13
<13
<2,6
<2.6
<2,6

O.B6J
<2,e
<2.6
<2.6
<2.6
<2.6
<2.6

<32
23000
760J
<32
1400
<32
2*0
300
<32

<100
<32
<32
<32
<32
<32
<160
<32
<32
<64

<160
<32
<32
<32

<160
<160
<32
<32
<32
<32
<32
<32
<32
<32
<32
<32

<2.4
7.8

0.3J
<24
3.8
<24
<2.4
<24
<24
<12
<24
<24
<24
<24
0.37J
<12
<2.4
<2.4
<49
<12
<2.4
<2.4
<2.4
<12
<12
<2.4
<2.4
<2,4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4

c24
0.3
• 24
<24
73

<24
c24
<24
<24
<12
<24
<24
<24
<24
0.42J
<12
<2.4
<2.4
<48
<12
<2.4
<2.4
<2.4
<12
<12
<2,4
<2,4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4

<2.4
16
10

.24
230
<24
<24
0.23J
<24
<12
c24
<24
<24
<2.4
0.56J
<12
<24
<2.4
<4.8
<12
<2.4
<2.4
<24
<12
<12
<2.4
<2.4
<2,4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4

<2.5
6

o.eu
<25

14)
<2.5
-.25
<25
<26
«13
<2.5
<2.5
<25
<25
c25
<13
<25
<2.5
<5
<13
<25
<2,5
<2.5
<13
<13
<2.5
<2.5
<2,5
<2.6
<2,B
<2.5
<2.5
<2.5
<2.5
<2.5

'.2.5
0.75J
0.3BJ
<25
0.4
<2.5
<25
<25
<25
«13
<25
<2.5
<2,5
<25
<2.5
<13
<2.5
<2.5
<5
<13
<2.5
<2.5
<2.5
<13
<13
<2.6
<2.5
<2.5
<2,5
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5

<2,3
3«
42
7.7
670
<2.3
•.2.3

0.64J
0.21J

17
4.1
6.2
<23
<2.3
<2.3
<12
<23
<23
0.2J
<12

0.22J
28

<2.3
0.10J
0.4J
0.26J
<2.3
<2.3
0.20J
0.24J
<2.3
<2.3
0.24J
<2.3
<2.3

.-

..

..

••
••
••
•-

• •

••
•-
••
-•
..

-•
••
•-
••
••
-•
••
..
••
•-
--
•-
--
--

*24
24
0.0
-.2.4
240
<24
<24

0.74J
• 24
..12
<2.4
<2.4
<24
<24
<:2.4

<12
e.24
<2.4
<48
<12
<2.4
<2.4
<2.4
<12
<12
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4

<2.3
1.2J
.23
•2.3
4.0
*2,3
<2.3
• 23
• 2.3
<12
<23
-23
<23
-2.3
• 2 3
<12
<;23

<2.3
<4.8
<12
«:2.3
<2.3
<2.3
<12
<12
<2.3
<2.3
<2.3
<2,3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08 A1-08
SAMPLE DEPTH (FT BGS): 5-7.5 10-12.5 22.5-25 30-32.5 47.5-50 17.5-50 DUF 57.5-60 60-62.5 70-72.5 80-82.5 82.5-85 90-92.5

SAMPLE DATE: 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04 9/22/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg |

Semi-Volatile Organic Compounds, EPAUethod 8270 ..'.:,/.". , ' • - " . • : • " • ' - • • ^ - •• ' •,"..-.. . :'.:'.: :'-.'' '.': i: " • " ' ' • " " ^^ '•" ' ".': : • > : • ' • :.\- : \.':":: .". :C: :'.:'.*•> :: : •-;: v .:'
: • • •• :'^' , : . - • • • • • • • • : • • ., .-;•.,.. ; : . ; . ' • ; . . . - ; ;;. _ , . .-. ,•;:-•!:.,,,:

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

25
9.2

<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
4.4
<12
<2.3
0.48J
<2.3
<2.3
<2.3
<2.3
<2.3
0.29J
<2.3
10

<2.3
<2.3
<2.3
<2.3
49

2.4J
<2.3
130

0.52J
270

10
7

<2.6
0.89J
<2.6
<2.6
0.33J
<2.6
1.1J
<13
<2.6
0.6J
<2.6
6.2
<2.6
<2.6
<2.6
<2.6
<2.6
3.9

<2.6
<2.6
<2.6
<2.6
11

280
1.7J
<2.6
0.76J
510

<7.9
<32
<32
<32
<32
<32
<32
<32
<32
<160
<32
<32
<32

2200
<32
<32
<32
<32
<32
<32
<32
<32
<32
<32
66
57J
7.1J
<32
<32

28000

<0.77
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<12
<2.4
<2.4
<2.4
54

<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
0.71J
1.3J
<2.4
1.2J
4.8J
0.39J
<2.4
<2.4
75

<1.1
<2.4
0.46J
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<12
<2.4
<2.4
1.5J
120
<2.4
<2.4
<2.4
<2.4
<2.4
1.7J
<2.4
18

<2.4
<2.4
<4.8

0.81J
0.4J
<2.4
<2.4
230

<1.2
<2.4
0.43J
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<12
<2.4
<2.4
1.7J
140
<2.4
<2.4
<2.4
<2.4
<2.4

3
<2.4
<2.4
<2.4
<2.4
<4.8
<12

0.49J
<2.4
0.18J
410

<1.3
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<13
<2.5
<2.5
<2.5
32

<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
0.32J
<2.5
<2.5
<5
<13
<2.5
<2.5
<2.5
53

<0.71
<2.5
0.3J
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<13
<2.5
<2.5
<2.5
37

<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
<2.5
0.54J
<2.5
<2.5
<5
<13
<2.5
<2.5
<2.5
49

SB
0.22J
1.3J
0.48J
<2.3
<2.3
<2.3
1.6J
0.76J
0.36J
<2.3
0.34J
0.59J
190
<2.3
<2.3
<2.3
0.1 4J
0.21J
U

<2.3
3.5

0.21 J
<2.3
0.29J
0.45J
1.2J
<2.3
0.55J
1000

-

-

-

-

-

--

NA

2.3J
<2.4
0.57J
<2.4
<2.4
<2.4
<2.4
<2.4
0.32J
<12
<2.4
<2.4
<2.4
85

<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
<2.4
1.3J
<2.4
<2.4
<4.8
<12

0.52J
<2.4
0.21J
370

0.86JB
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<12
<2.3
<2.3
<2.3
14

<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<2.3
<4.6
<12
<2.3
<2.3
<2.3
21

Total Organic Carbon by EPA Method B060 ••'•'••• . ; . : ' - . ' . : - " • ••'.'•'• •'•>• : ' •"• ' • ••--• : .::;:-:•::.:••::-::...:•:,:..,:..'::-; - 'vv;- ; x. *•:.::,-:•. : ;:"V: : iv^ V^v-v.r p./;.'.:."' "'• " / • ••• \ :;-...?: -.;.-. y.:.; '. ' '• •' • ' . ' •"• : : : -:: :': :' .':::;V:;-
35000 13000 54000 1400 3000 3300 1700 1900 7600 920B 3300 480B

Notes are on the last page of the table.
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Table 0-2

Total SVOC Concsntretioni on SoU

DNAPL Characterl/allon Study
Snugol Area 1, Saugot, Illlnoli

(.KIIDNDWAIHI
M HVIt |!<i. IN(

BORING ID: A 1-08 A 1-00 A1-09 A 1-09 A1-09 A1-09 A 1-00 A 1-09 A 1-09 A 1-09 A 1-09 A 1-09
SAMPLE DEPTH (FT BOB): 102.6-105 5-7.5 125-15 175-20 25-27.5 25-27.5 DUF 325-35 35-37.5 425-45 575-60 85-07.5 55-67 5 DUf

SAMPLE DATE: 9/22/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 fl/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04
Analyt* CAB No. | mo/Xg I mg/kfl | mg/kg | mo/ho 1 mo/kg | mg/kg | mg/kg | mg/kg | mg/kg I mg/kg | mg/kg | mo/Kg I

MmMfeMM Ownfe Oompourxfe IM WWfcad «*
Dlnoseb
1 ,2,4-Trlchlorobenjane
1 .2 Dlchloroboruona
1 ,.') Dichloroben/ono
1.4- Dlchloroboruene
2,4.5-Trlchlorophenol
2,4,0-Trlchlorophenol
2,4-Dlchlorophonol
2,4-Dlrnolhylphonol
2,4-Dlnltrophenol
2.4-Dinllrololuono
2,8 Dlnllrololuene
2 Chloronaphthalone
2-Chlorophnnol
2 Mothyl naphthalene
2-Nitronnlllne
2 Nllrophenol
3- nnd 4-Mnthylphenol
3.3-Dlchlorobenzldlno
3 Nltroanlllno
4-Bromophenylphonyl ether
4-Chloro-3-melhylphenol
4-Chlorophenylphenyl ether
4-Nltronnlllne
4-Nltrophenol
Acenaphthene
Acenaphthylene
Anthracene
Bon/o (a) anthracene
Benzo (a) pyrene
Ben/o (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95 50-1
541 73-1
106-48-7
96-95-4
88-06-2
120-83-2
10567-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-B
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-56-3"
59-60-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
66-55-3
60-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

*21
<2 1
-21
<2.1
0.2J
<21
<2 1
<2,1
*2.1
<11
<2.1
«2.1
<2.1
<2.1
'.2.1
<11
<2.1
'2.1
<4.2
<11
<2.1
<2
<2.
<1
<1
<2,
<2.
<2.
<2.
<2.
<2.
<2.
<2.
<2.
<2.

<038
'038
• 038
-.038
<0.38
<038
<038
<0.38
•rO.38

<2
<0.38
<038
<0.38
•r038
0.11J

<2
<0.38
-038
<078

<2
<0,38
<0.38
<0,38

<2
<2

<0,38
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38
<0,38
<0.38

-•
••
•-
-
--
•-

--
--
•-
..
»
•-
.-
--
•-
--
-•
-.
-•
--
-•
..
..
--
--
-•
•-
-•

<0,44
<044
• 044
• 044
<0.44
<044
<0.44
<0.44
<0.44
<23
<044
<0.44
<0.44
• 0.44
<044
<23
<0.44
<0.44
<0.89
«2.3

<0.44
<0.44
<0.44
<2.3
<2,3
<0,44
<0,44
<0,44
<0,44
<0,44
<0.44
<0.44
<0.44
<0.44
<0.44

<042
•.2

0.41
-042
0.53
<042
<0.42
<042
<0.42
<22
<0.42
<042
'042
-0.42
cO.42
<2.2
<0.42
<0.42
c085
<22
<0.42
<0.42
<0.42
<2.2
<2,2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42

<0.43
13

0.«3
<043
O.N
<043
<043
<043
<0.43
<22

<0.43
<0.43
<0.43
'043
<043
<2.2
<043
<0.43
<0.86
<2.2
<0.43
<0.43
<0.43
<2.2
<2.2
<0,43
<0.43
<0,43
<0.43

0.053J
<0,43

0.044J
<0,43
<0.43
<0.43

<0.42
0.083J
'042
-042
0.2J
<042
<042
'042
<0.42
<2.2
<042
<042
'0.42
'042
<0,42
<22
<0.42
<0.42
<085
<22

<0^42
<0.42
<042
<2.2
<2.2
<0.42
<0.42
<0.42
<0,42
<0,42
<0.42
<0,42
<0.42
<0.42
<0.42

..

--
••
--

-•
••
.-

•-
-

-•
--
--
-•
-•
••
-•
--
••
••
••
..
••
-•
--
•-
--

<038
•036
• 038
-036
'0,36
<0.36
<038
<036
<036
<1 9
<038
<036
'036
•036
<036
<1.9
<0.36
'0.36
<0.72
<1.9

<0^36
<0,36
<0,38
<1,9
<1.9
<0.36
<0,36
<0.36
<0,36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36

<041
'041
• 041
• 041
'041
<041
c041
'041
<0.41
<2.1

<0.41
<0.41
'0.41
.041
<041
<2 1
'0,41
'041
<0.82
<2.1
<0.41
<0.41
<0.41
<2.1
<2,1

<0.41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

--
..

.-

-•

--

--

--

..
--
••
••
••
••
-•
••
..
..
••
--
--
--
-•

<04
• 04
• 0 4
• 04

0.033J
'04
• 0,4
'04
.0.4
<2.1
<04
<0.4
• 0.4
• 0.4
<04
<2 1
<0.4
'0.4
<0.8
^2,1
<0.4
<0.4
«0.4
<2,1
<2,1
<0.4
<0,4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-08 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09 A1-09
SAMPLE DEPTH (FT BGS): 102.5-105 5-7.5 12.5-15 17.5-20 25-27.5 25-27.5 DUF 32.5-35 35-37.5 42.5-45 57.5-60 65-67.5 35-67.5 DUF

SAMPLE DATE: 9/22/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04
Analyte CAS No. | mg/kg I mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg | mg/kg |

Semi-V6lJtiietirgan!c;Compe>unas, EPA AteHtoc («27B " V . ' • ' . • ' . '•." ' ;. • V- :-V. : ... '' '.••"^'." ' . - : . - . . : . . ' . . • • • ' . ' . • " : • . . • • • ; : : " . : • • . • • . • • . • ; . • • : . • . : • ; . • ., • • : ' . • • : • ' . : • '•• •: ':"• .' .".• • • . • . • / : . . • - . ' . • .. '" :": :- " •'• ": '• '• '" ' : '- '•" ' -;• ".: ":.::::.::C:.
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6

621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

1.2J
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<11
<2.1
<2.1
<2.1
27

<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<2.1
<4.2
<11
<2.1
<2.1
0.11J

29

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.76

<2
<0.38
<0.38
<0.38
0.11

--

-

-

-

--

--

NA

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.89
<2.3
<0.44
<0.44
<0.44
ND

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
0.5
<2.2
<0.42
<0.42
<0.42
1.1

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42

12

<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
0.42J
<2.2
<0.43
<0.43
<0.43
1.1

<0.43
<0.43
<0.43
0.047J
<0.43
<0.43
<0.43
<0.43
<0.43
<0.43
<0.86
<2.2
<0.43
<0.43
0.049J

16

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.85
<2.2
<0.42
<0.42
<0.42
0.28

-

--

--

-

-

-

NA

0.1 4J
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.9
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.9
<0.36
<0.36
<0.36
0.14

0.08SJ
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
0.088

—

--

-

~

-

-

NA

0.46
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
0.49

Total Organic Carbon by ERA Method aoeO..,-. ';.;..;'„,; r ,;:;...;':;, : ; ; : ; . : ::
740B 13000 5600 15000 1000

:::;-::I;-:'.':::L;:;:;'":.";I: • • : : ' . . • . .L - : " : . ' - : ' - . ' . L : ; ' - . . : ' • • ' • ' • : - - . . . ' : : - . : • • • • . • : • . • . '•"• : " - - : : - . ' : ' - " / • • '
1700 670B 630B 1700 660B 440B 61 OB

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concentralioni on Soil

DNAPL Characterl/allon Study
Saugel Area 1, 8au0et. Illlnoli

(.BIMtNMWAtMC
. INC.

1
SAMPLE DEPTt

SAM
Analyle

JORINQ ID:
< (FT BOS):
PLE DATE:

CAS No.

A1-09 A1-OB A1-09 A1-00 A1-09 AMO AMO AMO AMO AMO AMO AMO
72.5-76 77,5-80 82.5-85 92,6-95 105-107,5 5-7,5 20-22.5 ?Q 22.5 DUF 25-27.6 35-37.5 40-42.6 10-42 5 DUF
9/29/04 0/29/04 9/29/04 9/29/04 9/29/04 9/27-28/04 9/2 7- 28/04 9/27 26/04 9/27-28/04 9/27-26/04 9/27-28/04 9/27-28/04
mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

flmif VotHllt Crotnla Compound*. ll"4 Qjtflotf llfff .
Dlnoseb
1 ,2,4-Trlehlorobon7ene
1 ,2-Dlchloroban/ene
1,3 Dichlorobenzono
1,4 Dlchlorobon/ene
2,4,5- Trlchlorophonol
2,4.6-Trlchlorophonol
2.4-Dlchlorophonol
2.4-Dtmelhylphenol
2,4-Dlnllrophenol
2,4-Dlnltrotoluene
2,6-Dlnltrololuene
2-Chloronaphthalene
2-Chlorophonol
2 Mothylnnphthnlene
2-Nitroanlllne
2 Nltrophonol
3- and 4 Methylphonol
3,3-Dlchlorobenzldlne
3-Nltronnlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nltrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95 50-1

r.4 1-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-98-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

..

••
-•
-.

••
••

-•
•-
--
•-
•-
••
.-
••
••
••
••
••
••
••
••
-•
••
--

<04
<04
-04
*0.4

0.097J
<04
<0.4
<0.4
<04
<2 1
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0,4
<0,8
<2,1
<0.4
<0.4
<0,4
<2.1
<2.1
<0.4
<0,4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

<0.41
<041
<041
<0 41

0.049J
<041
<0.41
<041
<041
<2 1

<0.41
-041
<0.41
-0.41
tO.41
<2.1

<0.41
<0.41
<081
<2,1

<0.41
<0.41
<0,41
<2,1
<2,1

<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<037
«037
<037
.037
O.M
<0.37
<037
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
«0.37
tO.37
<1.9
<037
<0.37
<0.73
<1,9
<0.37
<0.37
<0.37
<1,9
<1.9

<6.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<0.4
0.11J
«04
<04
2.8
<04
-04
<04
<04
<2

<0.4
<0.4
<04
<0.4
cO.4
<2

<04
<0.4
<08
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/ko I mo/kg I
, ...,,. . 1 . .... ,,y. - . . . . ; .

<042
<0.42
<042
*042
<042
<042
<0.42
<042
<042
<22
<0.42
<042
-042
<042

0.052J
<2.2
<042
<0.42
-084
<2.2
<6.42
<0.42
<0,42
<2,2
<2.2
1.1

<0,42
1.8
2.3
2.1

<0,42
0.96
2.9

<0.42
<0.42

<044
-044
-044
-044
-044
-044
<044
-044
-044
<2.3

-.044
<0.44
-044
<,044
<0.44
<2.3

-0.44
<0.44
<088
<2.3
<0.44
<0.44
<0.44
<2.3
<23

<0.44
<0.44
<0.44
<044
<044
<0.44
0.047J
0.046J
<0,44
<0.44

<0.44
-044
-044
.044
-044
'0,44
-044
-044
-044
<2.3
<044
-0.44
<044
<044
-044
<2.3
<0.44
-0.44
<0.88
<2,3
<0.44
<0.44
<0,44
<2.3
<2,3
<0.44
<0,44
<0.44
<0.44
<0.44
<0.44
0.037J
0.029J
<0.44
<0.44

..

..

• •
..
..
..
--
--
--
..
-
--
..
-
--
..
..
.-"

..

..
• •
•-
••
••
--
--
--

<0.41
-041
-041
-041
• 0.41
-041
-041
<0.41
<0.41
<2.1

<0.41
-041
••041
-.0.41
<0.41
<2.1

<0.41
<041
<082
<2.1

<0.41
<0.41
<0.41
<2.1
<2.1
<0.4l"
<0.41
<0.41
<0.41
<0.41
<0.41
0.035J
0.026J
<0.41
<0.41

<039
<039
.039
-039
• 039
<Q 39
• 039
-039
.039
t2

-039
<0,39
-0.39
<0.39
--0.39

<2
<0.39
<0.39
<0.78

«;2

<0.39
-0.39
<0.39

<2
<2

<0,39
<0,39
<0,39
'0.39
<0.39
<0.39

0.033J
0.033J
<0.39
<0.39

<0.39
<0.39
-039
• 0 30
• 039
-039
-.039
-039
-039

<2
-0.39
'0.39
'0.39
-039
<0.39

<2
<0.39
<039
<078

»:2

<039
<0,39
<0,39

<2
«2

<0,39
<0,39
<0,39
<0.39
<0,39

0.045J
0.028J
0.025J
<0.39
<0.39
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-09 A1-09 A1-09 A1-09 A1-09 A1-10 A1-10 A1-10 A1-10 A1-10 A1-10 A1-10
SAMPLE DEPTH (FT BGS): 72.5-75 77.5-80 82.5-85 92.5-95 105-107.5 5-7.5 20-22.5 20-22.5 DUF 25-27.5 35-37.5 40-42.5 tO-42.5 DUF

SAMPLE DATE: 9/29/04 9/29/04 9/29/04 9/29/04 9/29/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04
Analyte CAS No. | mg/kg | mg/kg mg/kg mg/kg | mg/kg I mg/kg | mg/kg | mg/kg | mg/kg
Semi-Volatile Organic Compounds, EPA Method 8270 : : ': ; : ' :'; : : ; : • > ' ! : ; i ;

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthaiate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

-

-

--

--

NA

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
0.097

0.092J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1

<0.41
<0.41
<0.41
0.14

0.25J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.73
<1.9
<0.37
<0.37
<0.37
1.1

0.3J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
3.2

<0.17
<0.42
0.96
2.6

0.36J
0.46
<0.42
<0.42
<0.42
<2.2
<0.42
7.6
0.97
<0.42
<0.42
<0.42
<0.42
0.96
<0.42
0.086J
<0.42
<0.42
<0.42
<0.42
<0.84
<2.2
7.4

<0.42
6.3
39

<0.17
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
0.043J
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44
0.14

<0.26
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
0.033J
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44
0.10

-

~

~

--

-

-

NA

mg/kg | mg/kg | mg/kg

<0.33
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.082J

<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.032J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1

<0.41
<0.41
<0.41
0.22

<0.21
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.099J

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.027J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
0.023J
0.22

<0.2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.1 U

<2
<0.39
0.042J
<0.39
<0.39
<0.39
<0.39
<0.39
0.025J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
0.038J
0.31

Total Organic Carbon by EPA Method 9060 • ' • - • • • ":.-.;; • :. I .. ' • :' : -. : ' • : • : - . : .":•. . \.- ' : '---- .' ' • • ' • : '•""•• : ' : . V " t : ' - ••'-:• .- : • • ' • . • . " . • • . • • : " • • ""•:-"' " : : - ; - . . ' - .:. '•:. ' '•::::' /V" r • . • ' • • " - •'••••• • ' ' • ' " " " • ' • '.'"' v " ' ' : ' . , ' . . ' " ' • ' •
2800 1100 420B <1000 1100 13000 16000 3400 6500 1100 1500 1400

Notes are on the last page of the table.
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BORINOID: A1-IO
SAMPLE DEPTH (FT BOB): 47.5-50

SAMPLE DATE: 9/27-28/04

Table 0-2
Totnl SVOC Concentrations on Soil

DNAPL Characterization Study
Saug«l Area 1. Sauget. Illinois

A1-10 A1-10 A1-10 A1-10 A1-10
87.5-60 68-67.5 78-776 75-77,5 DUF 80-82.6

9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04

M:«VK M. INC.

A1-10 A1-10 A1-10
82.6-85 90-92.5 105-107.5

9/27-28/04 9/27-28/04 9/27-28/04
Analyt* CAS No. | mg/kg I mg/kQ I mg/ka 1 mo/kfl 1 mg/kg 1 mg/kg 1 mg/kg I mg/kg I mg/kg 1

Dlnoseb
1 ,2,4-Trtchlorobon/one
1 ,2-Dlchloroban/ena
1,3-Dlchluruban/0n«
1 ,4 Dlchlorobonjeno
2.4,5 Trlchlorophonol
2.4.6-Trlchlorophonol
2.4 Dlchlorophsnol
2.4-Dlmothylphenol
2.4-Dlnllrophenol
2.4-Dlnllrololuene
2,6-Dlnllrololuene
2-Chloronaphlhalene
2-Chlorophenol
2 Mothylnnphthalene
2 Nilroanlllne
2-Nltrophenol
3- and 4-Methylphenol
3.3-Dlchlorobenzldlno
3 Nltroanlllne
4-Bromophenylphenyl other
4-Chloro-3-mothylphenol
4-Chlorophonylphenyl ether
4-Nltroanllln«
4-Nllrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g.h.l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1

541-73-1
100 48-7
95-86-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-56-3
59-60-7

7005-72-3
100-01-6
100-02-7
83-32-9

208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

.-
• •

••
••
••

• •
--
-•

••
-.

• -
••
-•
-
••
••
• •
-
••
••
••
--
--
--
-•

<037
<037
<037
.037
c037
<037
<037
*0.37
<037
<19
<037
<0.37
<037
<037
<037
<1 9
<0,37
<037
<073
<1.9
<0.37
<0,37
<0.37
<1.9
<1.9
<0.37
<0.37
<0.37
<0,37
<0,37
<0.37
<0.37
<0.37
<0.37
<0.37

<04
«04
<04
•0.4
<04
<04
<0.4
<04
<04
<2.1
<04
<04
<04
<04
<0.4
<2.1
<0.4
<04
<08
<2.1
<0.4
«0.4
<0,4
<2.1
<2,1
<0.4
<04
<0.4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

<035
«035
<035
'036

<035
<035
<0.36
<035
<035
<1 8
<035
<0.35
<035
<035
<035
<1 8
<0.35
^0.35
<0.7
<1 8
<0,35
<0.35
<0.35
<1.8
<1.8
<0.35
<0.36
<0,36
<0.36
<0,35
<0.36
<0.35
<0.35
<0.35
<0.35

<041
<041
<041
• 041
<041
<041
'0.41
<041
<0.41
<2.1

<041
0.7

<041
<041
<0.41
<2.1

<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
<2.1
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<037
'037
<037
^0.37
t037
<0.37
<0,37
*0.37
<037
<1 9
<0.37
<0.37
<0.37
<037
<037
<1.9
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
<1,9
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

..

-.
-•

••

-.

-•

••

••

..
--
--
• •
..
••
••
--
-•
--
••
-•
•-
--
--
--

<035
.:035

<035
• 035
• 0 35
c035
*0,35
<035
<035
<1 8
<035
<0.35
<035
<0.35
^0.35
<1.8
<0.35
<035
<0.7
<1.8
<0.35
'.0.35
<0.36
<1.8
<1 8
<0.35
<0.35
<0.3S
<0,35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35

<038
-036
-0 30
.030
tO.38
<0.38
<0.36
<0.30
'0.36
<1 8
<0.36
..0.38
'0.36
<036
<0.36
<1 8
<0.36
^0.36
<0.72
<1.8
<0.36
<0.36
<0,36
<1,8
<1.B
<0.36
<0.36
<0.36
<0.36
<0,36
<0.36
<0.36
<0.36
<0.36
<0.36

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-10
SAMPLE DEPTH (FT BGS): 47.5-50

SAMPLE DATE: 9/27-28/04

A1-10 A1-10 A1-10 A1-10 A1-10 A1-10 A1-10 A1-10
57.5-60 65-67.5 75-77.5 75-77.5 DUF 80-82.5 82.5-85 90-92.5 105-107.5

9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04 9/27-28/04

Analyte I CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

Semi-Volatile Organic Compounds, EPA MethodK!70 :.' - :- ' - • . • ' • • ' : • ' . ' . . ' • - • ' • " • ; " : , • • • ••••",•• ".• '- ••'• '• •• '•• "•••'. ::.": .': . • • • ' • - ' • ' : •" ' ^ • • ' • " : :•.:-.• .c :.-.. ': . . . . - . . : . - • • ,: ' . ' . ; . • • ; : • . . . . ' • ' : . ': \\::.'.:v. :.
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
H exachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6

621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

-

--

-

-

NA

<0.15
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
0.022J
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.73
<1.9
<0.37
<0.37
<0.37
0.02

<0.12
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
ND

<0.077
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
0.11 J
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.7
<1.8
<0.35
<0.35
<0.35
0.11

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.25J
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1

<0.41
<0.41
<0.41
0.95

<0.089
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.74
<1.9
<0.37
<0.37
<0.37
ND

-

-

~

-

-

-

NA

<0.13
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.7
<1.8
<0.35
<0.35
<0.35

ND

<0.15
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.8
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.8
<0.36
<0.36
<0.36
ND

Total Organic CarlxinlJYMP A Melhoa 60^> _ : j :V j : ;V : iw • : : ; , : : : :
81 OB 600B

;:-; : ;-: / ;- :- : ' . ; . ' • . • • : • ; • • ' • ' : ' : - ; : - : : : ' : ':."'. ':•. • • • ' " ' • • ' • • • • • ' - " • : ' . • ' . . • ' . : : . ; : - . - • ' • • • - . . . - • . • • • . . - : . ' - . . - - . • ' . • • • - .
950B 71 OB 1200 1200 1300 1400 660B

Notes are on the last page of the table.
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Table 02
Total SVOC Concentrations on 8oH

DNAPL Characterl/allon Study
Saugel Area 1, Saug«t, Illinois

BORINQ ID:
SAMPLE DEPTH (FT BOS):

SAMPLE DATE:

AMI AMI
5-7.5 10-12.5

8/14-16/04 9/14-15/04

AM1 AMI
20-22.5 25-275

0/14-16/04 9/14-15/04

AMI AMI AMI
30-32.5 40-42.5 40-42.5 D

9/14-15/04 9/14-15/04 9/14-15/04

AMI AMI AM1
57.5-80 60-025 625-65

9/14-15/04 9/14-15/04 9/14-15/04

CiNOttWlWAHH
SINVtl KV INI

AMI AMI
725-75 725-75DUF

9/14-15/04 9/14-15/04
Analyte

JwwMfowWw owrtw vpmpowfwi •*
Dinoseb
1 .?.4-Trichlorohen/ene
1 .2 Dichlorobon/ono
1 .:VDtrnlorobon/one
1 ,4-Dlchlorobon/ene
? , 4 , 5 • T r Ichlorophonol
2,4.6-Trlchlorophenol
2.4-Dlchlorophonol
2,4-Dlmolhylphenol
2,4-Dlnllrophenol
2,4-Dlnltrotoluone
2.6 Dinllrololuene
2-Chloronnphlhnlone
2 Chlorophonol
2 Muthylnnphthnlone
2-Nilroanlllne
2-Nltrophenol
3- and 4-Melhylphenol
3,3-Dlchlorobenzldlne
3-Nllroanillne
4-Bromophenylphonyl ether
4-Chloro-3-mothylphonol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nllrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bla (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

CAS No. mo/kg | mg/kg | nig/Ho | mg/kg | mg/kg | mg/kg | mg/kg | mo/kg 1 mg/kg | mg/kg I mg/kg I mg/kg 1

• MMfwrfWrD ' • ' •
88-85-7
120-82-1
95-50-1

541 73 1
108-46-7
95-85-4
88-06-2
120-83-2
105-87-0
51-28-5
121-14-2
60820-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
01-94-1
00-00-2
101-55-3
50-50-7

7005-72-3
100-01-6
100-02-7
83-32-0
208-06-8
120-12-7
56-55-3
50-32-8

205-00-2
101-24-2
207-08-9
111-01-1
111-44-4

<042
<042
<042
c042
<042
<042
<042
*042
«042
<22
<042
<042
<0.42
<042

«:042

<22
<042

<042

0.053J
<2.2
<042
<042
<042
<2.2
<22
<0.42
<0.42
<0,42
0.096J
0.002J
O.OB8J
0.072J
0.1 U
<0.42
<0.42

<0.30
<039
<039
<0.39
*0.39
<039
<0.39
<030
<0.30

<2
<0.30
<0.30
<039
<039
<039

<2
<0.39
<039
<078

<2
<0,39
<0.30
<0.30

<2
<2

<0.30
<0.30
<0,39
<0.39

0.044J
0.04J
0.032J
0.06J
<0.30
<0.30

<038
<038
-:038

.,038
<03B
<0.38
<0.38
<0.38
<038
<1 9
<038
<038
<038
<03B
<038
<1 9
c038
<038
<0.75
<ve
<0.38
<0.38
<0.38
<1,9
<1,9
<0,38
<0.38
<0.38
<0,38
<0.38
<0.38
<0.38
0.027J
<0.38
<0.38

--
• •

..

••

••
• •
--

-•
-•
••
•-

-.
--
•-
••
..
••
••
-•
..
..
--
•-
-•
•-
--
--

<039
*039
<039
.039
<039
<030
<039
<039
<0.39

<2
<0.39
<0.39
<0.39
cO.39
<0.39

<2
^0.39
<0.39
<0.78

<2
<0.30
<0.30
<0.30

<2
<2

<0.30
<0.30
<0,39
<0.39
<0.30
<0,39
<0.30

0.03SJ
<0.30
<0.39

<038
<038
<038
<0.38
<038
cO.38
<038
<038
<038
<1 0

<0.38
<0,38
<0.38
<0.38
<0,38
<10
<038
<0.38
<075
<1.0
<6.38
<0.38
<0.38
<ve
<1.9
<0,38
<0.38
<0.38
<0,3B
<0.38
<0.38
<0.38
0.028J
<0.3B
<0.38

<038
<038
<0.3B
<0.38
<0.38
<0.38
<0.3B
<038
<038
<1 9
<038
<038
<038
<038
<038
<1,9
<038
<0.3B
<0.75
<1.0
<0.38
<0.38
<0.38
<1,9
<1,9
<0,38
<0.38
<0,38
<038
<0.38
<0.38
<0.38
<0.38
<0.3B
<0.38

<039
<039
<039
<039
<0.30
<039
<039
<030
^039

<2
<039
<0.30
<0.39
-.0.39
<0.39

<2
<0.39
<0.39
<0.78

<2
<0,30
<0.30
<0.30

<2
<2

<0.39
<0.39
<0,39
<0,39
<0.30
<0.30
<0.30
<0.30
<0.30
<0.39

--

•-
-•

••
--
..

•-

--
•-
•-
--
••
••
••
-•
-•
••
-•
•-
••
•-
••
--
••
--
--

<0.41
<041
<0.41
<0.41
<0.41
<041
<041
<041
^0.41
<2.1
<041
<0.41
<041
<0.41
<0.41
<2.1
«:0.41

<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
<2.1
*2.1

<6.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<04
<04
<04

tO.4
<0.4
<04
<0,4
<0.4
^0.4
<2

<0.4
<0.4
.0.4
<0.4
<0.4
<2

<0.4
<0.4
^0.8
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4

<039
• 039
^039
. 0.39
<0.39
«0.39
<0.39
•030
•0.39

<2
*039
<0.39
.039
-039
• 0.39

<2
<0.39
^0.39
^0.78

<2
<0.39
<039
<0.30

<2
<2

<0.39
<0.30
<0,39
«0,39
<0.30
<0.30
<0.39
<0.30
<0.30
<0.39
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

BORING ID:
SAMPLE DEPTH (FT BGS):

SAMPLE DATE:

A1-11 A1-11 A1-11 A1-11 A1-11
5-7.5 10-12.5 20-22.5 25-27.5 30-32.5

9/14-15/04 9/14-15/04 9/14-15/04 9/14-15/04 9/14-15/04

A1-11 A1-11
40-42.5 40-42.5 D

9/14-15/04 9/14-15/04

A1-11 A1-11 A1-11
57.5-60 60-62.5 62.5-65

9/14-15/04 9/14-15/04 9/14-15/04

GROUNDWATER
SERVICES, INC.

A1-11 A1-11

72.5-75 72.5-75 DUF
9/14-15/04 9/14-15/04

Analyte

Semi-Volatile Organic. Compdunds, EPi

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

CAS No. mg/kg mg/kg | mg/kg | mg/kg X mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg |
4Ate«K)d«i7ij..:.'-::...:-....-^"::" " • ' • • ' : - ' •.:.;.-•:•; ^:r^-;;—::-.y;-:- :;y." '•-• " : r™ -r-^.-'- ,:.- " ' ' ,:' -:•• .' "- •" ,.,.,;,-:-,,--,,•,•,•:::••.•: .•••-;;....-=-;:•• . -;:..„ :;::;>...;,

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

0.094J
0.069J
<0.42
0.1J

0.057J
<0.42
<0.42
<0.42
<0.42
<2.2

0.092J
0.04J
<0.42
<0.42
<0.42
<0.42
<0.42
0.082J
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.84
<2.2
<0.42
<0.42
0.039J

1.1

<0.39
<0.39
<0.39
0.037J
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.033J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.24

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
0.022J
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75

<0.38
<0.38
<0.38
0.049

-

~

-

~

-

--

NA

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

0.023J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.058

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75

<0.38
<0.38
<0.38
0.028

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75

<0.38
<0.38
<0.38
ND

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

-

--

-

--

--

-

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81

<0.41
<0.41
<0.41
ND

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

Total Organic Carboh by EF!4 Method 9060 •'„'.: • ;• ;
 : - • • • . • ' • . ' ' ' • : ' . • : . '.•:( • ' -• =. • ' . • • : • . ; • . . , :

 :-:'\. : . '•"-'• •^•^•' ' • • . ' • .V- - : ' • . :"" ::•'::." . • • ; • • • • • • • : " • • . • / : • ' " - . ' • • • . : : " : ' • . ' " • . • ' v". ' • • : . • " : ; • . • : • • :

820B | 2200 NA 880B 620B 880B 980B 750B 600B 820B 620B 480B

Notes are on the last page of the table.
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Table 02
Total SVOC Concentrations on Soil

DNAPL Characteri/alton Study
Snugot ArM 1, Saugat. Hllnolt

(.«l)IINt)W*tt-«
M'UVICKV INI

BORING ID: A1-11 A1-11 AMI AMI A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12
SAMPLE DEPTH (FT BOS): 825-85 925-06 07,5-100 1025-105 75-10 125-15 17,5-20 22,5-25 37,5-40 )7 5-40 OUF 47.5-50 52555

SAMPLE DATE: 9/14-15/04 9/14-15/04 9/14-15/04 8/14-15/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04
Anelyle CAS No. | mo/kg | mg/kg | mg/kg 1 mg/kg 1 mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg I mo/kg I mg/kg |

8*nl-Valtllb Orowtto GwiwouMfe 0M MWAotf MTV
Dlnoseb
1 ,2,4-Trlchlorob«nzene
1 .2 Dichlorobon/ene
1 ,:i Dichloroben/ano
1 . 4 - Dlchloroben/ena
P,4.5-Trlchlorophenol
2,4,0-Trlchlorophanol
2.4-Dlehlorophenol
2,4-Dlmothylphonol
2,4-Dlnltrophenol
2,4-Dlnltrotoluen0
2,6-Dlnltrololuene
2-Chloronaphthalono
2-Chlorophenol
2-Mothylnnphthalene
2-Nltroanlllne
2-Nitrophenol
3- and 4-Melhylphenol
3.3 Dlchlorobonzldlne
3 Nltroanlllne
4-Bromophonylphenyl ether
4-Chloro-3-methylphonol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nltrophonol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthraoene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1

541-73-1
106-48-7
95-95-4
B8-06-2
120-83-2
106-87-9
51-28-5
121-14-2
006-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-00-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<041
<041
'041
<041
<041
..041
<041
<041
<0.41
<21

<0.41
<0.41
<0.41
<0.41
*0.41
<2.1

<0.41
<0,41
<0.82
<2.1
<0.41
<0.41
<0.41
<2.1
<2,1

<0.41
<0,41
<0,41
<0,41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0,4
<0,4
•cO.4
<0.4
<0,4
<04
<04
<04
<04
<2

<04
<04
<0.4
<0.4
<0.4
<2

<04
<0.4
<08
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

-.
--
••
••
••
••
-•

-.

•-
--
--
.-
»
•-

--
-•
••
••
••
-
••
••
-.
..
••
--
--
••
--

«0.36
<036
<036
^036
<036
<0.36
<0.36
<036
<0.36
<1.9
<036
<0.36
<0.36
<0.36
<036
<1.9
<0.36
<0.36
<0.72
<1.9
<036
<0,36
<0,36
<1.9
<1,9
<0.36
<0.36
<0.36
<0.36
<0,36
<0,36
<0.36
<0.36
<0.36
<0.36

<0.44
<044
^044
-044
<044
• 044
«0.44
<044
<0.44
<2.3
<0.44
<044
<0,44
'.0.44
<044
<2.3
<0.44
<0.44
<0.88
<23
<044
<0.44
<0.44
<2,3
<2.3
<0.44
<0.44
<0.44
<0.44
<0,44
0.46
<0.44
<0.44
<0.44
<0.44

<04
<04
<04
••0.4
<0.4
<04
<04
<04
<04
<2

<04
<04
<04
<04
<0.4
<2

<04
rO.4
<0.8
<2

<0,4
<0,4
<0.4
<2
<2

<0.4
<0.4
<0.4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

..

..

..

•-

--
• •

..

--
• -
--
--
••
--
--
-•
--
••
••
-•
-•
••
• -
..
..
-•
--
••
--
--

<039
'039
'039
• 039
<039
<039
<039
'039
<039

<2
<0.39
'0.39
<039
<0.39
<039

<2
<039
<0.39
<0.78

<2
<0.39
<0.39
<0.39

<2
<2

<0,39
<0,39
<0,39
<0.39
<0,39
<6.39
<0.39
<0.39
<0.39
<0.39

<0,38
•c038
.038
• 038
'038
'038
<03B
'038
.038
<1.9
<038
<038
<0.38
.;0.38
'038
<1 9
<038
<0.38
<0.75
<1,9
<0,38
<0.38
<038
<1,9
<1,9
<0.38
<0.38
<0,38
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38
<0.38

<038
<038
<038
• 038
-.038
'0.38
• 038
'038
-038

<2
<03B
•.038
<038
<0.38
<0.38

<2
'0.38
<0.3B
<0.77

<2
<0.38
«0.38
'.0.38

<2
<2

<0.38
<0.38
<038
<0.38
<0,38
<0.38
<0.38
<0,38
<0.38
<0.38

<0.37
-0.37
-037

0.028J
'037
'0,37
'0.37
-037
-037
c1.9
'037
'037
-037
'0.37
.0.37
<1.9
'0.37
'0.37
<0.73
<1.9
<0.37
<0.37
<0.37
<1.9
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37

<041
- 0 4 1
• 041
0.46
..041
'0.41
<041
- 0 4 1

<041

'.2.1
'0.41
'0.41
-:0.41

'0.41
'0.41
'2.1
'0.41
<0.41
<0,81
<2.1
<0.41
<0.41
<0.41
<2.1
<2.1

<0,41
<0,41
<0,41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-11 A1-11 A1-11 A1-11 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12
SAMPLE DEPTH (FT BGS): 82.5-85 92.5-95 97.5-100 102.5-105 7.5-10 12.5-15 17.5-20 22.5-25 37.5-40 37.5-40 DUF 47.5-50 52.5-55

SAMPLE DATE: 9/14-15/04 9/14-15/04 9/14-15/04 9/14-15/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg I mg/kg I mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg
Semi-Volatile OrganlzCom&Msj EPA fatW&70 • .• •. : ."?' ; X";'x7: ..'.^ :-:':v ;': ' '; !'.': : • ' • • : ' -:': ' .-- '-^

 :. ••'• i-':-: .' . ; : . . . - . 'f--":ff- •'•- '•. ":"' ;' -: -: • • ;' ' • -:: :-:-...: ;:'.- ..• . ,' :":'.V :- .• '" :.:" ' ;....•.:. T;i.-r " '::; ;:-•• / ; •; .,;-.:j:;::---;:-! '-
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1

<0.41
<0.41
<0.41
ND

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

-

-

-

-

-

--

NA

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.9
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.9
<0.36
<:0.36
<0.36
ND

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44
0.46

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

-

-

-

-

-

--

NA

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.75
<1.9
<0.38
<0.38
<0.38
ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
ND

<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<1.9
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.37
<0.73
<1.9
<0.37
<0.37
<0.37
0.028

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.46

Total Organic Carbon by. EPA Method 9060 ; :: ' . • ' • : " • : :; --'..,:» ••'.;•

<1000 400B 1300 <1000 3200 4200 5200 1100 460B 470B 720B 3200

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concentration* on Soil

DNAPL Characterisation Study
Sougel Area 1, Sauget. Illinois

{.»()t)NHWAIK
». INI

1
SAMPLE DEPTt

SAM
An»lyt«

IORINQID: A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-13 A1-13 A1-13 A1-13 A1-13
< (FT BOS): B6-676 02,6-65 725-76 80-82.5 885-90 07,5-100 110-112 2-4 11-13.5 10-21.5 26-28.5 36-385
PLEDATE: 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/910/04

CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg I mg/kg I mg/kg | mg/kg I mg/kg | mg/kg 1
tomWotmn Oratnh Compound* fM MMftotf MID
Dinoaeb
1 ,2,4-Trlchlorob«n7ene
1.2-Dlchloroben/ene
1 ,D-Oli;hloroban/ana
1.4 Oichlorobenzene
2,4,5-Trlchlorophenol
2,4 ,6- Trlchlorophonol
2,4-Dlchlorophenol
2.4-Dlmolhylphonol
2.4-Dlnltrophenol
2.4-Dlnllrotoluene
2,6-Dinitrotoluene
2-Chloronnphlhfllotie
2-Chlorophenol
2 Mothylnnphthnlone
2-Nltronnlllne
2-NIUophenol
3- and 4-Methylphenol
3,3-Dlchloroben?ldlne
3 Nltroanllino
4-Bromophenylphenyl other
4-Chloro-3-melhylphenol
4-Chlorophenylphenyl ether
4-NI(roanlllno
4-Nltrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Bonzo (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1

541-73-1
10646-7
95-95-4
8806-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91 57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7006-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

••
• •
..

• -

• •
--
--
-•
--

• •
• •

• •
..
--
--
-•
•-
••
-•
••
••
..
••
••
-•
••
••
-•

<04
<04
<Q4
0.32J
<04
<0.4
<04
«0.4
<:04
<2.1
<04
<04
<04
<04
cO.4
<2.1
<0.4
<04
<:08
<2.1
<0.4
<QA
<0.4
<2.1
<2,1
<0.4
<0.4
<0,4
<0,4
<0,4
<0.4
<0.4
<0.4
<0,4
<0.4

<038
<038
<038

0.069J
<038
<038
<038
<0.36
<0.38

<2
<038
<0.38
<0.38
<038
<0.38

<2
<0.38
<038
<077

<2
<0.38
<0.3B
<0,38

<2
<2

<0,38
<0.38
<0,38
<0,38
<0,38
<0,38
<0.38
<0.38
<0.38
<0.38

<04
c04
<04
0.08J
.04
<04
<04
<04
<04
<2

<04
<0.4
<04
<04
<04
<2

^0.4
<0.4
<08
<2

<0.4
<0.4
<0.4
<2
<2

<0.4
<0.4
<0,4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

• •

..

••
••
••

..

--

--
--
-•
--
..
-.
..
--
--
..
••
••
••
..
••
••
--
••
•-
-•

<03S
^035
<035

0.08 U
<035
<0,35
<0,35
<0.36
<0.35
<1.8
<0.35
<0.35
<0.35
r035

<0.35
<1.8
<0.35
<035
<0.69
<1 8
<0.35
<0.35
<0.35
<1,8
<1.8
<0.36
<0.35
<0.35
<0.36
<0.36
<0.35
<0,35
<0.35
<0.35
<0.35

<036
46

'036
0.020J
<036
<0.36
<036
<036
<0.36
<1.8
<0.36
<0.36
«038
<0.36
<0.36
<1.8
<0,36
<0.36
<0.72
<1.8
<036
<0,36
<036
<1.8
<1.B

<0.36
<0.36
<0.36
<0,36
<0,36
<0.36
<0.36
<0.36
<0.36
<0.36

<4.4
0.85J
' 4
• .4
< ,
< .
< .
< ,

< .

<23
<4.
<4
<4.4
- 4 4
<4.4
<23
<4.4
-•4.4
<89
<23
<4,4
<4.4
<4.4
<23
<23
<4.4
<4.4
<4.4
<4.4
<4.4
<4^4
<4.4
<4,4
<4,4
<4.4

<27
8.1J
2J
'27
12J
<27
<27
3.4J
<27

<140
<27
<27
<27
c27
<27

<140
<27
'27
<54

<140
<27
<27
<27

<140
<140
4.7J
<27
<27
<27
<27
<27
<27
<27
<27
<27

'94
21

8.2J
• 04
14
U

1.6J
'94
1.4J
<48
<9.4
<9.4
<94
'9.4
U
'48
<94
<9.4
<19
<48
<9.4
<9.4
'94
<48
<48
<9.4
<9.4
<9.4
<9.4
<9.4
<9,4
<9.4
<9.4
<9.4
<9.4

••

..

••
-•
-•
•-
..
• •
••

--

-•
--
-.
•-
--
••
•-
••
••
••
••
•-
-
--
-•
--
--

'041
• 041
• 041
- 0 4 t

0.05BJ
'0,41
'0,41
'.0.41
'0.41
<2.1

<0.41
'0.41
-;0.41
-0.41
• 041
<2.1

<0.41
-0.41
'0.81
'2.1

<0741
'0.41
tO.41
<2.1
<2.1
<0.41
<0.41
<0,41
'0,41
'0,41
<0.4 1
<0.41
<0.41
<0.41
<0.41

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-12 A1-13 A1-13 A1-13 A1-13 A1-13
SAMPLE DEPTH (FT BGS): 55-57.5 62.5-65 72.5-75 80-82.5 88.5-90 97.5-100 110-112 2-4 11-13.5 19-21.5 26-28.5 36-38.5

SAMPLE DATE: 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/5/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04
Analyte CAS No. mg/kg | mg/kg mg/kg mg/kg | mg/kg | mg/kg | mg/kg

SiMl-VolaMOfgahte&ĵ uitf̂ EeA-WWKlft--- , '̂ ,̂̂ .̂.-̂ .̂f.̂ --...̂ ::,̂ :̂-.: \-^:.X.±_j: ̂ L .̂.:-^ '̂. • • • • : V :'- •' •-" -• • V : ":"'---:
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

-

~

--

-

NA

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
0.32

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
0.069

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
0.050

-

--

-

--

-•

--

NA

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.69
<1.8
<0.35
<0.35
<0.35
0.081

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.8
<0.36
<0.36
<0.36

13
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.8
<0.36
<0.36
0.01 gj

58

mg/kg | mg/kg | mg/kg | mg/kg | mg/kg |
•;;•;...••;-;•. . • . • ' . . > • . . . " - • : : . • : • • • • . / . - . : . ,. ' : . - ' . 'v, . • . ' . " • • . " . v'"';L

<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<23
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
<4.4
0.75J
<23
<4.4
<4.4
<4.4
1.6

<27
<27
<27
<27
<27
7.2J
<27
<27
<27
3.2J
<27
7.1 J
12J
<27
<27
<27
<27
<27
<27
620
<27
<27
<27
<27
4.6J
<140
17J
<27
3.8J
710

<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<48
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
<9.4
25

<9.4
<9.4
<9.4
<9.4
39
58

<9.4
<9.4
<9.4
170

-

-

-

-

-

-

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
0.059

Total Organic Carbon by EPA Method 906a :... : :..:•..!..: •..:..:.::...;..:..• .:.:.':,;:. • " • , . . . • : ' • : . ' "• : "•••.: : . . : . :-: -"::" ::.-' '-'-.: ••-•:"',":. - • '.' . - ' • • -^.•- .""•- • " . ' : • : -. • -r • • • , : : ; . • . : - . • • • • V"L -.. •• • . ••' " • , : . : . • • . . . • : • - •

3800 3200 400B 520B 480B 480B 780B 50000 170000 26000 820B | 480B

Notes are on the last page of the table.
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Table 0-2
Total 8VOC Concentration! on Soil

DNAPL CharaclorlMllon Study
8«ug«t A.(«« t. Saugel, UUnolt

C.HOUNMWATI'K
M«VI( M. INI.

1
SAMPLE OEPTI

SAM
Analyle

MmMfeMMt Oromto Comeoundt, tf
Dlnoseb
1 ,?.4 Trichlorobonjeno
1 ,2-Dichlorobenzone
1 ,3 Dlchloroboruone
1.4- Dlchlorobenzono
2.4,5-Trlchlorophenol
2,4,6-Trtehlorophenol
2,4 OlcMoTophonol
2,4-Dlmethylphonol
2.4-Dlnltrophenol
2.4-Dinilrololuene
2,6-Dlnltrotolueno
2-Chloronaphthalono
2-Chlorophonol
2 Mnlhylnnphlhnleno
2-Nitroanlllne
2-Nltrophenol
3- and 4-Methylphenol
3,3-Dlchlorobenzldlne
3-Nltroanlllne
4-Bromophenylphenyl other
4-Chloro-3-me>hylphenol
4-Chlorophenylphenyl ether
4-Nllroanlllne
4-NI(rophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranlhene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

SORING 10: A1-13 A1-13 A1-13
H (FT BOS): J6 -38 .6 DUF 59-61 .5 64-66 6
PLEDATE: KVO-10/04 10/9-10/04 10/9-10/04

CAS No. mg/kg | mg/kg | mg/kg

• MMnfcfttFD
88-85-7
120-82-1
05-50-1

541-73-1
106-46-7
06-05-4
BB-06-2
120-B3-2
105-67-0
51-28-6
121-14-2
606-20-2
01-58-7
95 57-8
91 57-8
88-74-4
88-75-5
106-44-5
01-04-1
00-00-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-0
208-06-8
120-12-7
56-65-3
50-32-8

205-00-2
101-24-2
207-08-0
111-01-1
111-44-4

<0.30
<0.39
<039
<030

0.040J
'039
<039
t039
<039

<2
<0.30
<0.30
<039
*030
x.030

<2
<0.30
<039
<078

<2
<0.39
<0.30
<0.30

<2
<2

<0,30
<0,39
<0,39
<0.30

0.044J
<0.30

0.049J
0.04 1J
<0.30
<0.30

••
••
••
-
••

--

•-
--

••

-

••
••
••
•-
••
••
-•
••
•-
--
..
--
••
••
••
..
-•
--
-•

<04
<04
<04
<04
<0.4
<0,4
<04
«.04
<04
<21
<04
<0.4
<0.4
<0.4
<04
<2.1
<0.4
<0.4
<0.8
<2.1
<0.4
<0,4
<0.4
<2.1
<2,1
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

A1-13
74-76,5

10/9-1CV04
rng t̂g

A1-13 A1-13 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14
76,5-70 106-108.S 2,5-5 12,8-15 20-225 25-27,5 375-40 )7 5-40 DUF

10/0-10/04 10/0-10/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04
mg/kg | mg/kg | mg/kg | mg/kg I mo/kg | mg/kg | mo/ka I mg/kg |

.
••
--

..

..

..

..

.-
-.
..
--
..

.-
--
--
-.
-.
..
..
..
..
..
-.
..
..
..
..
..
..
--
..
..
..
••

<030
<030
<030
-039
<039
<0.30
<030
<038
.039

<2
<0.30
<0.30
<030
<030
<0.30

<2
<0.30
<0,39
<0.78

<2
<0.30
<0.38
<0.39

<2
<2

<0.39
<0.30
<0.30
<0,39
<0.30
<0,39
<0.30
<0.30
<0.30
<0.30

<038
<038
<038
<038
<038
<0.38
<0.38
<03B
*038

<2
<038
<038
<0.38
<038
<0,38

<2
<038
<038
<0.77

<2
<0,38
<0.3B
<0.3B

<2
<2

<0,38
<0.38
<0.38
<0,38
<0,38
<0,38
<0,38
<0.38
<0.38
<0,38

<4 1
1.3J
<4.1
<4.1

0.33J
<4.1
1.9J
2.W
<4.1
<21
<4.1
<4.1
<4 1
<4.1
0.03J
<21
<4,1
<4.1
<8.1
<21
<4.
<4.
<4.
<21
<21
<4.
<4,
<4.
<4.
<4.
<4.
1.3J
<4.
<4.
<4.

<43
67
<43
-43
<43
<43
<43
12J
<43
<220
<43
<43
<43
<43
5.5J
<220
<43
<43
<87

<220
<43
<43
<43

<220
<220
<43
<43
<43
<43
<43
<43
7.1J
<43
<43
<43

--

--
..
..

--

.-

..
--
--
--
--
--
-.
.-
.-"""
..
..
..
..
.-
..
.-
..
••
..
..
..
.-
--

<4.1
990
*4 1
<4,1
19

<4,1
910
960
<4.1
<21
<4,1
<4.1
<4 1
1.4J
4.6
<21
<4.1
<4.1
<8.1
<21
<4.r
<4,1
<4,1
<21
<21
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1

<4
380
<4
3J
<4
<4

2.5J
VW
<4

<20
<4
<4
<4
<4

0.5SJ
<20
c4
<4
<8
<20
<4
<4
<4
<20
<20
<4
<4
<4

0.77J
<4
<4
<4
<4
<4
<4

<3.8
290
• 38
.38
1.9J
<38
2.1J
*3.B
<3.8
<20
•:38
<38
<38
<38
0.6J
<20
c.3.8
<3.8
<7.7
<20
<3.8
O.B
<3.8
<20
<20
<3.8
<3,8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC

BORING ID: A1-13 A1-13 A1-13 A1-13 A1-13 A1-13 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14
SAMPLE DEPTH (FT BGS): 36-38.5 DUF 59-61.5 64-66.5 74-76.5 76.5-79 106-108.5 2.5-5 12.5-15 20-22.5 25-27.5 37.5-40 37.5-40 DUF

SAMPLE DATE: 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/9-10/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

Semi-Volatile Organic Compounds, EPA Method '8270 : ; : • I.;;:-.': • . ' • . . ' • ' '•".-.' '•..":;. '•'•• \' : ' • ' • ' -'• • '-": . ' - ' :: : :v': • ' . ' " • '.-V • • ; . ;L :L-: ; : : ; : ' - ' - : : : ' -"" :: : -C.:':-' :- ••• •'• '- : • : ' - ; " ' • • • " ' •" ' ••""" '"• ' • " • ' - • ' • " ••" . ' • • -••• :•- ' • ' - • • : ' - - • - • ' • • ' i^. ::?

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.39
<0.39
<0.39
<0.39
0.039J
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.053J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.049J

<2
<0.39
<0.39
<0.39
0.32

--

-

~

-

-

--

NA

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
ND

-

-

-

-

-

-

NA

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
ND

<4.1
<4.1
<4.1
2.1J
<4.1
<4.1
<4.1
<4.1
<4.1
<21
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
25

<4.1
<4.1
<4.1
<4.1
8.8

2.3J
U

2.7J
1.3J
52

<43
<43
<43
12J
<43
<43
<43
<43
<43
<220
<43
<43
<43
<43
<43
<43
<43
5.9J
<43
450
<43
<43
<43
<43
<87
<220
<43
<43
<43
550

-

-

-

-

--

-

NA

<4.1
<4.1
<4.1
6.4

<4.1
<4.1
<4.1
<4.1
<4.1
<21
<4.1
<4.1
<4.1
160
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<4.1
<8.1
20J
4.8
<4.1
4.7

3100

<4
<4
<4

0.84J
<4
<4
<4
<4
<4

<20
<4
<4
<4
120
<4
<4
<4
<4
<4

0.69J
<4
<4
<4
<4
<8

7.2J
0.74J

<4
0.62J
520

<3.8
<3.8
<3.8
0.94J
<3.8
<3.8
<3.8
<3.8
<3.8
<20
<3.8
<3.8
<3.8
76

<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<3.8
<7.7
6.2J
0.7J
<3.8
<3.8
380

Total Organic Carbon by EPA Method 9060 ' - : • ' . ' • • - ' - ' • • ' ' • • • • • • • • ' ' ' :: '.- '.-
? : :f '-: : :•'. - < • • • . • - . . • • v •:';• . • ••^'•"^."•:- :?..•-• " • ' • • • • • : • , • ' • • ' : ' • ' • • . " . • • • • . . ' ' : : - ; ' • : • • .:;": : .V • ' : - ' - • • • ' • ' • : ' • • • : - • -

530B 1600 1500 <1000 <1000 <1000 42000 28000 1200 12000 3400 2000

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concentration! on Soil

DNAPL Characlerl/allon Study
Sauget Ar«a 1. Saugel. Illlnolt

M.HVK M. I

BORING ID: A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-15
SAMPLE DEPTH (FT BOS): 45-47. S 47.5-50 57.5-00 60-62.5 62.6-65 72.5-75 85-875 025-95 102.5-105)2.5-10500112.5-115 7.5-10

SAMPLE DATE: 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/13/04
Anilyto CAS No. mg/Kg I mg/kg | mo/kg I mg/kg I mg/kg | mg/kg I tng/kg I mg/kg I mg/kg I mg/kg | mg/kg | mg/kg I

Swnf-Vortftf* Orflw* Oonweundf. W4 MWAotf « 70
Dlnoseb
1 ,2,4-Trlchlorob«n*ene
1 ,2 Dlchloroben*«ne
1.3 Dichloroben/eno
1 ,4-Dlchloroben/ona
?,4 ,5- Trlchlorophonol
2.4,0-Trlchloropheno)
?,4-Dlchlorophonol
2,4-Dlmolhylphonol
2.4-Dlnltrophonol
2,4-Dlnltrololuene
2,6 Dlnltrotoluene
2-Chloronnphthnlono
2-Chlorophonol
2 Methylnnphthnlene
2 Nilroanlllne
2-Nltrophenol
3- and 4-Methylphenol
3,3-Dlchlorobon/ldlno
3-Nllroanlllne
4-Bromophenylphonyl ether
4-Chloro-3-mothylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4 Nllrophenol
Acenaphlhene
Aconaphlhylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,l) perylene
Benzo (k) fluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
0550-1
541 73 1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
006-20-2
01-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91 94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9

208-96-8
120-12-7
66-65-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<35
24

*35
1.2J
*36
<3.5

0.47J
0.63J
<3,5
<18
<3,5
<35
<35
<3.5
<3.5
<16
<3.5
*3.5

<7
<18
<3.B
<3.5
<3.6
<18
<18
<3,B
<3,5
<3,5
<3.5
<3.5
<3,5
<3.5
<3.5
<3.5
<3.5

•-

.-

••
••

•-

--
••
••

••
••
••
•-
-•
•-
••
••
••
••
••
•-
••
••
..
•-
-
••
--
••

<36
4.4
<3.6
1.2J
<36
<36
<36
0.34J
<36
<18
<36
<3.6
<3.6
<3.6
<36
<18
<3.6
^38
<7.2
<18
<3.6
<3.6
<3.6
<18
<18
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3,6
<3.6
<3.6
<3.6

<3.7
<3.7
<37
*37
<37
<37
<37
<37
<37
<19
<37
<37
<3.7
<37
<3.7
<19
<37
<37
<7,3
<19
<3.7
<3.7
<3.7
<19
<19
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7

--
-•

..

••
••
••
-•
-.

••
-•
-•
-•

-

--
••
••
•-
•-
••
--
••
-•
..
••
••
-•
--
-•

<0.39
0.14J
<0.39
o.oaoj
<0.39
<039
<0.39
<039
<039

<2
<039
<039
<039
<0.39
<039

<2
<0,39
<039
<078

<2
<0.39
<0.39
<039

<2
<2

<0,39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<3.5
21

<35
^35
<3.5
<3.5
<3.5
<3.5
<35
<18
<3.5
*3.5
<3.5
<3.5
<3.5
<18
<35
c35
<7.1
<18
<3.5
<3.5
<3,5
<18
<18
<3.5
<3.5
<3.5
<3.5
<3,5
<3.5
0.28J
<3.5
<3.5
<3.5

<4
94
-4

3.2J
<4
<4
<4
<4

<4
<20
<4
c4
<4
<4
<4
<20
<4
<4
<8
<20
<4
<4
<4
<20
<20
<4
<4
<4
<4

0.46J
<4

0.33J
<4
<4
<4

<3.5
230
<35
• 35
<35
<35
<35
<36
<3,5
<18
<3.5
<3.5
<3.5
<35
<3.5
<18
<3.5
<35
<7
<18
<3.5
<3,5
<3.5
<18
<18
<3.6
<3.5
<3.5
<3,5
<3.6
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
310
..35
0.49J
*3.5
<3,5
<3.5
<3.5
<3.5
<18
<35
.3.5
<35
<3.5
<3.5
<18
<3.5
<35
<7.1
<18
<3.5
<3.5
<3.5
<18
<18
<3,5
<3,5
<3.5
<3,5
<3,5
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
1600
• 3.5
15

•-3.5
• 3,5
<3.5
<3.5
<3.5
<18
-35
-35
<3.5
-3.5
-3.5
<18
•^3.5
-.35
<7.1
<18
<3.5
<3.5
<3.5
<18
<18
<3,5
<3.5
<3,5
<3,B
<3.5
<3,5
<3.5
<3.5
<3.5
<3.5

<0.47
-0.47
-0.47
- 0 4 7
• 0.47
'047
-0.47
-0.47
-0,47
<2.4
-047
<0.47
-.0.47
-0.47
.047
-24

<0.47
-0.47
<0.94
.24
<0,47
<0.47
<0.47
<2,4
<2.4
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-14 A1-15
SAMPLE DEPTH (FT BGS): 45-47.5 47.5-50 57.5-60 60-62.5 62.5-65 72.5-75 85-87.5 92.5-95 102.5-105 32.5-105 DU 112.5-115 7.5-10

SAMPLE DATE: 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/11/04 10/13/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg |

Semi-Volatile Organic iCpHipoumls, EPA MethrfapW •• - :- "•'""'" '•'•' • • ' " - : ' • . . ' • • • • ; " " ' ^ ' • ' • ' - ' •' "••-^•f:--'-^ •••:-•• '- '•••••••• •- -•• • :,:.";, : 'i:.-::-1". ,••-'- -:-.:- •• ••:. " • : " • . . ; : • : • : • : • - : . ' • • • - • • • : • • • • ' • •• •• " . • • . : : ; • • ,:: ' ••••••• :•;•;•-••:.;••••-;-. -

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
28

<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<7

<3.5
<3.5
0.1 9J

54

-

-

-

-

-

-

NA

<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6

<3.6
<3.6
<3.6
28

<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<3.6
<7.2

<3.6
<3.6
<3.6
34

0.59J
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7

<3.7
<3.7
<3.7
2.5J
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<3.7
<7.3

<3.7
<3.7
<3.7
3.1

--

-

--

~

--

-

NA

<0.39
<0.39
<0.39
0.062J
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39

3
<0.39
<0.39
<0.39
<0.39
<0.39
0.049J
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
0.03J
3.4

<3.5
<3.5
<3.5
0.59J
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
66

<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
88

<4
<4
<4
1J
<4
<4
<4
<4
<4
<20
<4
<4
<4
120
<4
<4
<4
<4
<4
<4
<4
<4
<4
<4
<8
<20

0.84J
<4

0.66J
220

<3.5
<3.5
<3.5
0.35J
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
130
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<7

<3.5
<3.5
0.21J
360

<3.5
<3.5
<3.5
0.53J
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
140
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5

0.46J
<3.5
0.36J
450

<3.5
<3.5
<3.5
0.59J
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
<3.5
220
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5
<3.5

<3.5
<3.5
0.3J
1800

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<2.4

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.94
<2.4
<0.47
<0.47
<0.47
ND

fotaf Organic Carton &y..EPAlU&hsKt$Q6p..- , '.-.;', ,..„;;;. 'J;'. ;•;,'...;„. ; :
:- -V" - - ""'•'.'••• ""'" '•' :v'"V ' • • - ' '•'• • • ' - ' • ' !:•"."•:':• :"- : ' : - : ' : - ' ' " " ' ".'. " ' • ' . ' "" "• C,:.':.̂ - ' '• '•' . • ' • . • ' - ' • • • • - ' : ' ' • ' ' ' • ' . ' • " •

1600 930B 780B 1100 480B <1000 500B 2300 1000 1100 1500 8100

Notes are on the last page of the table.
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Table 02
Total 8VOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Saugel, Illinoli

I.MOUNOWATK
M-.NVICM. INt

1
SAMPLE DEPT>

SAM
Analyte

IORINOID: AM6 A1-15 Al-15 A1-1S AM5 A1-15 A1-18 AM8 A1-1B A1-15 A1-16 A1-1S
< (FT BOS): 125-15 15-175 25-276 32.5-35 »2 5-35 DUF 42,5-45 45-47.5 50-62,5 60-625 75-775 775-80 85-875
RLE DATE: 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04

CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 1 mg/kg | mg/kg | mg/kg 1 mg/kg 1 mg/kg ] mg/kg 1

8tmf-Vo»«««Oroifl«c Compound* 8M MoOwdUW
Dlnosob
1 ,2.4-Trlchloroben/Bne
1.2 Olchloroben/one
1.3 Dlchlorobonzona
1,4- Dichlorobenzene
2,4,5-Trlchlorophonol
2.4,6-Trlchlorophenol
2,4-Dlchlorophenol
2,4-Dlmothylphanol
2,4-Dinllrophenol
2,4-Dlnltrotoluone
2,6 Dinllrololuene
2-Chloronnphthnlene
2-Chlorophenol
2 Mothylnnphthnlene
2-Nilroanlline
2-Nilrophenol
3- and 4-Melhylphenol
3,3-Dlchloroben/ldlne
3-Nilroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-methylphonol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nltrophenol
Aconaphthene
Acenaphthylene
Anthracene
Benzo (a) anlhraoone
Banzo (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1

541-73-1
106-46-7
95-96-4
88-06-2
120-83-2
105-67-0
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-0
208-06-8
120-12-7
56-55-3
60-32-8
205-00-2
101-24-2
207-08-0
111-91-1
111-44-4

••
.-
..

..
••
••
••

--
--
..
.-
•-

••
••
--
--
.-
..
--
•-
--
•-
••
••
..
--
••
••
-•
-•
••

'042
<042
<042
• 042
<042
<0,42
<042
<042
• 042
<2.2
<0.42
<0.42
<042
<042
<0.42
<2.2
<0.42
<042
<084
<22
<0.42
<0.42
<0,42
<2.2
<22
<0.42
<0.42
<0,42
<0,42
<0,42
<0.42
<0,42
<0.42
<0.42
<0.42

<038
'038
-038
^038
<038
<0,38
<038
t038
<038

<2
•cO.38
'-038
<038
^038
^0.38

<2
<038
^038
<0.77

<2
<0.38
<0.38
^0.38

<2
<2

<0.38
<0,38
<0,38
<0,38
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38

<041
<0.41
<041
.041
<0,41
<0,41
<0.41
<0.41
<041
«2.1
<0.41
<0.41
<0.41
<041
<0.41
<2.1
<0.41
<041
<0.81
<2.1
<0.41
<0.41
<0.41
<2.1
<2,1
<0.41
<0.41
<0,41
<0,41
<0.41
<0,41
<0,41
<0.41
<0.41
<0.41

<039
c039
<039
c030
<039
<039
<030
<030
<030

<2
<0.39
<039
<039
<0.30
<030

<2
<0.39
<039
<0.78

<2
<039
<0,30
<039

<2
<2

<0.30
<0.30
<0,39
<0.39
<0,39
<0.39
<0.30
<0.39
<0.30
<0.39

.-

..

..

..
-
..
--
••
.-

..
••
-•
--
--
--
--
..
..
..
..
••
..
--
..
..
..
.-
••
•-
--
-•
••

<035
<0.35
<035
r035

0.034J
<035
<0.35
<035
<035
<V8
<0.35
<0.35
<0.35
<035
<0.35
<1 8
<0.35
<0.35
<0.71
<1.B

<0735
<0.35
<0,35
<18
<1.8

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35

<036
*036
<036
•:0.36
<036
<036
<0.36
cO.36
..0.36
<1.9
<0.36
«036
<036
<036
^0.36
<1.9
<0.36
<036
<0.72

I <1.0
<0.36
<0.36
<0.36
<i.e
<1,9
<0.36
<0.36
<0,36
<0,36
<0,36
<0,36
<0.36
<0.36
<0.36
<0.36

<038
-038
«03B
'038
0.049J
<038
'0.38
cO.38
• 038

<2
<038
<038
<038
<0.38
<0,38

<2
<0.38
'0.38
<0.76

<2
<038^
<0.38
<0,38

<2
<2

<0.38
<038
<0,38
<0,38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

..

..

..

..

..

• -
••
..
--
--
- -
••

--
--
--
--
.."

..
-.
••
..
•-
--
..
..
.-
--
-•
•-
--
•-

<0.39
0.07J
'039
• 039

0.04SJ
<0.39
-0.30
'039
-039

<2
.0.39
'0.39
<039
• 039
-cO.39

<2
<039
'0.39
<0.78

•c2
<0.30
<0,39
<0.30

<2
<2

<0,39
<039
<0,39
<0,39
<0.30
<0.30
<0.30
<0.30
<0.30
<0.39

<038
.038
'038
'038
0.046J
<038
<.038
'038
• 038

<2
..038
-.038
-038
'0.38
-,038

<2
<0.38
<0.38
<0.76

<2
<OT38
<0.38
<038

<2
<2

<038
<0.38
<0.38
<0.38
<0.38
<0.38
<0.3B
<0.38
<0.38
<0.38

c c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15 A1-15
SAMPLE DEPTH (FT BGS): 12.5-15 15-17.5 25-27.5 32.5-35 32.5-35 DUF 42.5-45 45-47.5 50-52.5 60-62.5 75-77.5 77.5-80 85-87.5

SAMPLE DATE: 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04 10/13/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg |

S6mi-VolatHe. Organic Compound?, EPA Method 8270 ; ' .' ./. ',.:. • ̂  ^'^ " -'T^ '" •' ' ......:-::
:v ••- • ;,;, r -. .• :, /; • ; ; : - • - • ; • ; • • ; -:. • ': •";. :/:/:-:.• •••Y:"V: "!"V ': ••"••' ;::-;:-:";v:—-^ .:.-.;-:---:-•• .••;:- • ; . . • • . - • - • . •-;.

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6

621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

-

-

~

-

NA

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.84
<2.2
<0.42
<0.42
<0.42

ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
ND

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
ND

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
ND

-

-

~

-

-

-

NA

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.71
<1.8
<0.35
<0.35
<0.35
0.034

<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<1.9
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.36
<0.72
<1.9
<0.36
<0.36
<0.36
ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.76

<2
<0.38
<0.38
<0.38
0.049

-

-

-

-

-

-

NA

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.12

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.76

<2
<0.38
<0.38
<0.38
0.046

Total Organic Carbon by EPA MetljoasOGO^ x ' :: : !
6400

: • : : • ; - • • - • • •• • • •.•'-'-. ' • • • : . - . , : . '. , :.^::\ .:: • • . : : :- : • • ' " - • - : ' •. •• : ' • • • : • • • • . • • - • • : ' . : • - : ' ' - . •: • ' • ' . - . :'-."' ' • ' • ; ' - - : : :>-:. ' • . ' • • . :. •• .• ,'-.~ • • ' • ' - : • • • ' . ' . : . V.'.v. ' • • . • ..-.:. "••.'-'.-:.•.• :-::.f:'^"--- •

1300 440B 700B 81 OB 670B 760B 1000 900B 480B 450B <1000

Notes are on the last page of the table.
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Table D-2
Total SVOC ConcentralKxit on Soil

DNAPL Crwraelori/atlon Study
Saugot Arm 1, Sauget, Illinol*

M.HVKn. INI

BORING 10: A1-15 A1-15 A1-16 A1-16 A1-16 A1-16 A1-16 A1-10 A1-18 A1-16 A1-16 A1-18
SAMPLE DEPTH (FT BOS): 0092,6 105-107.5 5-7.5 7.5-10 175-20 275-30 35-37.5 42.5-45 50-52.5 50 52,5 DUf 60825 JO-82,5 DUF

SAMPLE DATE: 10/13/04 10/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 0/13/04
Anolytt CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 1 mg/kg | mg/ka I mg/kg | mg/kg I

Am/-VW»tftoOr0wtoOwnoeumtoeMMMnocfltm !

Dlnoseb
1 .?,4-Trlchlorobon/one
1 ,2-Dlchlorobenzana
1,3 Dlchlorobon/one
1 ,4 Dlchloroborueno
?.4.5 Tnchlorophonot
?,4.8-Trichlorophenol
2.4-Dlchlorophonol
2.4 -Dlmothylphonol
2,4-Dlnltrophenol
2,4 Dlnllrololueno
2,6-Dinllrotoluene
2 • Chloronaphlhalene
2-Chlorophenol
2-Mothylnaphthalene
2-Nilroanillne
2-Nllrophenol
3- ond 4-M9thylphonol
3.3-Dlchlorobenzldlne
3-Nllroanlllne

•Bromophonylphonyl ether
-Chloro-3-methylphenol
•Chlorophenylphenyl ether
•Nltroanlllne
•Nltrophenol

Aconaphlhene
Acenaphlhylene
Anlhraceno
Bonzo (a) anthracene
Bonzo (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1

f.4 1-73-1
10840-7
95-95-4
8808-2
120-83-2
105-67-9
51-28-5
121-14-2
608-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-65-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

<039
0.071J
•039
.030

O.OS2J
«039
'0.39
<0.39
<039

<2
<039
<039
<0.39
•.0.39
'0.39

<2
<0.39
<039
<078

<2
<039
«:0.39
<0,39

<2
<2

<0.39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<0.3S
0.2 1J
'036
•035

0.076J
<036
<0.35
<035
<035
<1.8
<035
'035
<035
<0.35
<0.35
<1.8
<0.35
<035
<069
<1.B
<0.35
<0.35
<0.35
<1,8
<1,8

<0.35
<0,35
<0.35
<0,35
<0.35
<0.35
0.083J
<0.35
<0.35
<0.35

<0.42
2

0.034J
• 042
0.047J
'042
'042
<042
<042
<22

<0.42
<0.42
<0.42
<0.42
<0.42
<22
<042
<042
<0.85
<22
<0.42
<042
<0,42
<22
<2,2
<0,42
<0.42
<0,42
0.1 7J
0.24J
<0.42
0.16J

0.23JB
<0.42
<0.42

-.
..
--

..

..

..

..

..
• -
• •
..
.-
--
--
• •
..
-.
--
..
..
-
..
..
..
..
..
..
..
..
--
-
..
--
••

<047
<0.47
'047
.047
<047
'0,47
<0,47

0.078J
o.mu

<24
<047
'0.47
<0.47
<0.47
<0.47
<24
<0.47
<047
<094
<2.4
c0747
<0.47
<047
<24
<2.4

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47

0.026JB
<0.47
<0.47

<041
<041
'041
-041
<0.41

0.042J
0.042J

0.51
0.1 7J
<2.1

<041
<041
<041

0.061J
<0.41
<2.1

<0.41
0.31J
<O.B2
<2.1

<0.41
<0,41
<0.41
<2,1
<2.1
<0.41
<0,41
<0.41
<0.41
<0.41
<0.41
<0,41
<0.41
<0.41
<0.41

<0,4
<04
<04
'.0.4

0.034J
<0.4
<04
<0
<0
<2
<0.
<0.
<0.
<04
<0.4
<2.1
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
<2.1
<2,1
<0,4
<0,4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

<038
<038
'038
'038
<0.38
<038
<0.38
<038
'03B
<1 9

<038
<0.38
<038
<038
<0.38
<1.9
<0.38
<0.38
<075
<1 9

<OT38
<0.38
<0.38
<1,9
<1.9
<0.38
<0.38
<0.38
<0,38
<0.3B
<0.38
<0.38
<0.38
<0.38
<0.38

<047
• 047
'047
'047
0.094J
*047
'047
*047
'047
'24
<047
<0.47
<047
<0.47
<0.47
<2.4

<0,47
<047
<094
<2.4

0.004J
<0.47
<0,47
<2.4
<2.4

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47

<044
<044
'044
<0 44
0.1J
'.0.44
.0,44
.044
• 044
<2.3
<044
• 044
<0.44
<044
'0.44
<2.3
<0.44
cO.44
<0,88
<2,3
'0,44
'0,44
•0,44
<2.3
<2.3
<0.44
<0,44
*0.44
<0,44
<0.44
<0.44
<0,44
<0.44
<0,44
<0.44

'041
• 041
•041
• 041
.041
• 041
•0.41
• 041
-0.41
•.2.1
• 0.41
<0.41
<0.41
•0.41
<0.41
<2.1

<0.41
<041
'082
<2.1
<0.41
<0.41
<0,41
<2,1
'2.1
'0,41
<0.41
<0.41
<0,41
'0,41
'<d.4"r'
<0.41
<0.41
<0.41
<0.41

•041
- 0 4 1
• 041
• 041
• 041
<041
•0.41
-041
-0.41
..2.1
'0.41
..041
•0.41
'0.41
•0.41
'2.1

<0.41
•0.41
<081
<2.1

cO.41
'0,41
*0.41
<2.1
<2,1
'0,41
'0.41
'0.41
<0.41
'0.41
<0.41
<0.41
'0.41
<0.41
<0.41

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-15 A1-15 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-16
SAMPLE DEPTH (FT BGS): 90-92.5 105-107.5 5-7.5 7.5-10 17.5-20 27.5-30 35-37.5 42.5-45 50-52.5 50-52.5 DUF 60-62.5 30-62.5 DUF

SAMPLE DATE: 10/13/04 10/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04
Analyte CAS No. mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg |

Semi-VolaW Organic JXm&Mds, EPA M&Kaa S270 : !

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Ruoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.12

: ••- . • : .:.-...•.• • • • • ' : • : : • . • • . . - v . • ; . • ' . : • • : . r'v' , • • • ' . " , • . • • ' . : • ' : - . - ] • • . : • • . • " • - . • - " • • • • ' : • - :"- ; ' . • ' ' . . • • ' • : • . ' . • . ' • ' • ' • " • • ' • . ^ " • : • " • • " • • • • • • • • " • : \ - . - '-'•--":;•'•

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.69
<1.8
<0.35
<0.35
<0.35
0.34

0.092J
<0.42
<0.42
0.53

0.082J
<0.42
<0.42
<0.42
<0.42
<2.2
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42

0.087JB
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
5.9
<2.2
<0.42
<0.42
0.25J
9.8

-

-

~

--

-

-

NA

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<2.4
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47

0.028JB
<0.47
0.25J
<0.47
<0.47
<0.47
<0.47
0.52J
<2.4
<0.47
<0.47
<0.47
0.99

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.47
<0.41
<0.41
<0.41
<0.41
0.78J
0.26J
<0.41
2.7

<0.41
5.3

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
0.05J
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
0.1J
<0.4
<0.4
<0.4
<0.4

0.64J
<2.1
<0.4
0.06J
<0.4
0.88

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<1.9
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
0.39
<0.38
<0.38
<0.38
<0.38
0.54J
<1.9
<0.38
<0.38
<0.38
0.93

<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
<2.4
<0.47
<0.47
0.041J
<0.47
<0.47
<0.47
<0.47
<0.47
<0.47
0.25J
<0.47
<0.47
<0.47
<0.47
0.83J
<2.4
<0.47
0.1 2J
<0.47
1.4

<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
0.036J
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
0.28J
<0.44
<0.44
<0.44
<0.44
0.79J
<2.3
<0.44
0.1 2J
<0.44
1.3

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

0.066J
<2.1
<0.41
<0.41
<0.41
0.066

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
0.049J
<2.1
<0.41
<0.41
<0.41
0.049

Total Organic Carboij tiy EPA Method .9060. . :,..;;.. ..: ;..,...: ; . . - . -• . .;•'.;.. '.!.'' •-.'.;;.;..,:̂ ;.. •....„; ; r . \ -~ ' - : - - ; ± - ''v—-; ••• ^-.•:--'.--"" ':•.", '•, ' : ' : • : : . : • • ::.:- !: "•. .:. " , ' • . . " . "•• -::;::-: - '. '. '..l:-:'.: •• .":" . •' '• . .-.' ' :.. . :' ' • ' • > ' • '•: -=-:'--- • ':'-:;'.: ;
<1000 990B 26000 11000 6100 760B 1400 1300 4100 5200 500B 550B

Notes are on the last page of the table.
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Table D-2
Total SVOC Concsnlratloni on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget. Illlnoli

I.HOtlNDWAfM
. INI

BORING 10: A1-16 A1-16 A1-16 A1-16 A1-16 A1-10 A1-17 A1-17 A1-17 A1-17 A1-18 A1-18
SAMPLE DEPTH (FT BQ8): 70-72,5 75-775 875-90 92.5-08 1025-105 105-107,5 0-7, 5 12,6-15 17,5-20 22,5-25 75-10 75-10DUP

SAMPLE DATE: 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/30/04 9/30/04 9/30/04 9/30/04 0/24/04 9/24/04
Analylo | CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg 1 mg/kg | mg/kg | mg/kg | mo/kg | mg/kg I mo/kg ]

SffnMfeteM* OrwoW Cwwwidi; W4 MMAotf «W
Dlnoseb
1 ,?.4-Trlchloroben/eno
1 ,2-Dichloroben/ene
1 .3 Olnhlorobon/ono
1,4- Dlchlorobon/one
2,4,5-Trlchlorophenol
?,4,8-Tflchlorophenol
2,4-Dlchlorophonol
2, 4-D!methyl phenol
2.4-Dlnltrophonol
2,4-Dlnilrololuone
2,0-Dlnltrotoluene
2-Chloronnphlhnlone
2 Chlorophenol
2 Molliylnnphlhnlene
2 Nllroanlllne
2-Nilrophenol
3- and 4-Methylph9nol
3.3-Dlchloroben/ldlne
S-Nllronnlllno
4-Bromophonylphenyl other
4-Chloro-3-methylphenol
4-Chlorophenylphenyl ether
4-Nltroanlllne
4-Nltrophenol
Acenaphthene
Aconaphlhylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranlhene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

86-85-7
12082-1
95-50-1

f>4 1-73-1
100-46-7
95-95-4
88-06-2
120-83-2
10587-9
51-28-5
121-14-2
006-20-2
91-58-7
95-57-8
91-57-8
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-60-7

7005-72-3
100-01-6
100-02-7
63-32-9
208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

••
••

•-
••

••
••
•-
-•
••

-•
••
••

--
..
••
••
••
••
••
••
•-
••
••
••
--
••
••
•-
--

<0.39
• 039
<039
-039

0.031J
<039
<039
• 039
<039

<2
<039
<039
<039
<039
'.039

<2
<039
<039
^0.78

<2
<0.39
<0.39
<0.39

<2
<2

<0.39
<0.39
<0.39
<0,39
<0,39
<0,39
<0.39
<0.39
<0.39
<0,39

<0.4
0.047J

<04
.04

0.1SJ
<0.4
<0.4
<0.4
<0.4
<2

<04
<0.4
<04
<0,4
<0,4
<2

<0.4
<0.4
<0.8
<2

<0.4 "
<0,4
<0.4
<2
<2

<0,4
<0.4
<0,4
<0,4
<0,4
<0.4
<0,4
<0,4
<0.4
<0.4

<04
<04
'04
c04

O.OMJ
<0,4
<04
<04
<04
<2.1
<0.4
<04
<0.4
<0.4
<04
<2.1
<0.4
<0,4
<0.8
<2.1
<6.4
<0.4
<0.4
<2.1
<2.1
<0.4
<0.4
<0,4
<0,4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4

••
-.
• •
..

-•
••
•-
•-
--
..

--

--
--
--
--
..

•-
••
•-
•-
-•
••
-
••
••
--
•-
•-
--
-•

<0.38
0.23J
<038
<038
0.14J
<038
<0.38
<0.38
<038

<2
<038
<0.38
<038
<038
<038

<2
<038
<0.38
<076

<2
<0.38
<0.38
<0,38

<2
<2

<0.38
<0,38
<0,38
<0,38
<0,38
<0.38
<0.38
<0.38
<0,38
<0.38

<044
<044
'044
'044
<044
.044
'044
'044
'044
<2,3
<0.44
<0.44
<044
<044
'044
<2.3
<044
<0.44
<0.89
<2.3
<0.44
<0.44
<0.44
<2.3
<2.3
<0,44
<0.44
<0.44

0.066J
0.047J
<0.44
0.034J
0.04J
<0.44
<0.44

..
• •

-•
-
--

-•

--
..

•-
--
••
-•
••
--
-
•-
••
••
-
-
--
•-

<044
'044
'044
'044
'044
<044
'044
'0.44
<044
<2.3
<044
<0,44
'044
'0.44
'044
<2.3

<0.44
<0.44
'0.88
<2.3
<0.44
<0,44
<0,44
<2.3
<2,3
<0,44
<0.44
<0.44
<0,44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44

<0.41
'0.41
'041
.041
.0.41
'0.41
<0.41
-:041

<0.41
<2.1
'041
<0.41
.041
<041
^0.41
<2 1
<0.41
<0.41
<0.82
«2.1
<0.41
<0.41
<0.41
<2.1
<2.1
^41
<0.41
<041
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<39
13

• 39
• 39
.39
'3.9
<39
<39
•:39

<20
<39
<3.9
'39
• 39
-.3.9
^20
<3.9
O9
<7.8
<2Q
<3.9
<39
<3.9
<20
<20
<3,9
<3.9
<3.9
<3.9
<3,9
<3.9
<3.9
<3.9
<3.9
<3.9

<86
10

• 80
• 80
..8.6
<86
<8,6
•:H6
-80
<44
<86
<86
<86
<86
-88
«44
<86
*88
<17
<44
<8.6
<8.6
<8.6
<44
<44
<8.6
<8,6
<8.6
<8.6
<8,6
<8,6
<8.6
<8.6
<8.6
<8.6

c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

CROUNDWATER
SERVICES, INC.

BORING ID: A1-16 A1-16 A1-16 A1-16 A1-16 A1-16 A1-17 A1-17 A1-17 A1-17 A1-18 A1-18
SAMPLE DEPTH (FT BGS): 70-72.5 75-77.5 87.5-90 92.5-95 102.5-105 105-107.5 5-7.5 12.5-15 17.5-20 22.5-25 7.5-10 7.5-10 DUP

SAMPLE DATE: 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/13/04 9/30/04 9/30/04 9/30/04 9/30/04 9/24/04 9/24/04
Analyte CAS No. | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
Semi-Volatile iQrganfcComt>j>yrids, EP 'A Method 8270 " • ' . • • • " • ' • '•' '• '• -\". •'• -;V •",.'• ^ • ' • ' • . : - - - ^ - ; •• ••;•.::':•'•":; : • ' - " - . ' ! ' • ' • ; ' - '^ :". •" CV ': . "."•'•':.
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1 ,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

~

-

-

-

-

~

NA

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.031

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
0.20

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2.1
<0.4
<0.4
<0.4
0.088

"

-

"

-

-

-

NA

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.76

<2
<0.38
<0.38
<0.38
0.37

mg/kg | mg/kg | mg/kg mg/kg | mg/kg mg/kg
- . • ' . . : : - - - - - - - = ' ? . : ' .-•;••:.:•!::•:•;:•:';': ':. .' -.- ••. . - - . . - . : • - : . • • ' ; • '•""• '"::"' '":';"'- •"."•• '•• v-?=-'i'-

<0.44
<0.44
<0.44
0.053J
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
0.072J
<0.44
<0.44
<0.44
<0.44
<0.44
0.028J
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.89
<2.3

0.072J
<0.44
0.082J
0.48

-

--

-

-

--

--

NA

0.2J
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<2.3
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.44
<0.88
<2.3
<0.44
<0.44
<0.44
0.20

0.1 5 J
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.82
<2.1
<0.41
<0.41
<0.41
0.15

<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<20
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
<3.9
1.1J
<3.9
<3.9
<3.9
<3.9
1.1J
12J
<3.9
<3.9
<3.9
27

<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<44
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<8.6
<17
3J

<8.6
<8.6
<8.6
13

Total Organic Carbon b y E P 4 Method 9060 ' • . - . • ' • • • ' . . " . ' ' " - ; • • „ • : ; ' . ; - ' , . . : , . ' • . ' . • . • : : • . ' ; : ' . - . .:-V:' '• ' ':•"" •""••"::/ - : - " - . • ' - ' • ' ' • ' " • • • ' . ' " " • ' . • ' • ' • ' . • • ' • • • ' : ' • ' • • • • • "•'• ' ' " ' ' • ' . . ' • ' • . ' - ' " • • ' " • ' • ' : " . .
650B <1000 560B <1000 420B <1000 13000 5400 5100 600B | 4100 4500

Notes are on the last page of the table.
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Table 0-2
Total SVOC Concentration! on Soil

DNAPL CharnctorlzAllon Study
Snugel Area 1, Saugot, Illlnoln

(.BOtlNIIWAIHt
HHNVH.M. INI

BORING ID: A1-18 A1-18 A1-18 A1-18 AM8 A1-18 A1-18 A1-18 A1 18 A1-18 A1-18 A1-18
SAMPLE DEPTH (FT BOS): 10-12,5 12,5-15 275-30 32,5-35 40-426 50-52,5 62,5-55 675-70 72.5-75 85-875 )5 87 5 OUF 05-97,5

SAMPLE DATE: 0/24/04 0/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04
Analyt* CAS No. | mg/kg | mo/kg 1 mg/kg | mo/kg | mg/kg | mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I mg/kg I

MrnMWcrMt OrdMfe CWwawid* W4 Mttfwtf «»
Olnoseb
1 .2,4-Trichloroben/»ne
1.2-Dlchlorubon7en«
1 ,3-Dlchlorobon/ene
1,4- Dlchloroben/an*
2,4.5-Trlchlorophonol
2.4.0- Trlchlorophenol
2.4-Dlchlnrophonol
2,4-Dlmothylphenol
2.4-Dtnltrophenol
2,4 Dlnltrololueno
2,6 Dlnilrololuene
2-Chloron«phthalene
2-Chlorophonol
2-Mothylnnphthnleno
2-Nitroanlllne
2 Nllrophenol
3- and 4-Melhylphenol
3,3-Dlchlorobenzldlne
3-Nltroanlllne
4-Bromophenylphenyl ether
4-Chloro-3-molhylphenol
4-Chlorophenylphenyl ether
4-Nllroanlllne
4-Nllrophenol
Afienaphthene
Acenaphthylene
Anthracene
Bon/o (a) anthracene
Benzo (a) pyrene
Benzo (b) lluoranthene
Benzo (g,h,l) perylene
Benzo (k) lluoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

88-85-7
120-82-1
95-50-1
541 73-1
100-46-7
95-96-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-6
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

••

..

••

••
• •
••
••

--
--
..

•-
••
••
••
••
••
••
••
••
--
•-
--
••
••

<0.4
0.91
<04
'04

0.070J
<0,4

0.050J
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<08
<2.1
<0.4
<0.4
<0.4
<2.1
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

0.043J
<0.4
<0.4
<0.4

<042
O.OMJ
'042
'042
<0,42
<042

0.069J
0.052J
<0.42
<22
<0.42
<0.42
<042
<0.42
<0,42
<22
<0.42
^042
<0.84
<2.2
<0.42
<0.42
<0.42
<22
<2.2
<0.42
<0.42
<0.42
<0,42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42

<0,39
<039
-039
<030
<0.39
'039
• 0.39
<039
'0.39

<2
<0.39
<039
<039
cO.39
c039

<2
<0.39
<039
<0.78

<2
<0.39
<0.39
'0.39

<2
<2

<0.39
<0,39
<0,39
<0,39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39

<039
'039
<039
'039
<039
<039
<0.39
•-039
<039

<2
<039
*039
<039
<039
<039

<2
<0.39
<039
<078

<2
'039
<0.39
<0.39

<2
<2

<0,39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

•-
..

..

..
••
--
--
.-
-•
••

••
-•
••

--
--
--
--
••
..
••
..
..
--
••
••
••
--
--
--
••
••

<039
'039
'039
'039
'039
«039
<0.39
<039
<039

<2
<039
<039
<039
'0.39
<0.39

<2
<0.39
'039
<078

<2
<0,39
<0.39
<0.39

<2
<2

<0,39
<0.39
<0.39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

'039
<039
'039
<039
c039
«0.39
<039
«0.39
«0.39

<2
<039
<039
'0.39
'039
<0.39

<2
<0.39
<039
<0.7B

<2
<0.39
<0.39
<0.39

<2
<2

<0.39
<0.39
<0.39
<0,39
<0,39
<0,39
<0.39
<0.39
<0.39
<0.39

<;039
'039
• 039
• 039
*0,39
'0.39
• 039
• 039
'039

<2
'039
<039
'039
.039
<0.39

<2
<0.39
'039
<0.78

<2
<0^39
<0,39
<0.39

<2
<2

<0.39
<039
<0.39
<0,39
<0,39
<0.39
<0.39
<0.39
<0.39
<0.39

<0.4
<0.4
'04
'04
'0.4
'0.4
<0.4
^04
<0.4
<2

<0.4
<0.4
'0.4
'0.4
..0.4
<2

<0.4
'04
<08
<2

<0.4
<0,4
<0.4
<2
<2

<0.4
<0,4
<0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4

<04
<04
'0.4
'04
• 0.4
<0.4
-.0.4
'04
• 04
<2

.0.4
'04
'0.4
.0.4
<0.4
<2

<0.4
'04
<O.B
<2

<o;4
<0.4
cO.4
<2
<2

<0.4
<0,4
'.0.4
<0,4
<0.4
<0.4
<0.4
<0.4
<0,4
<0.4

.0 38
-038
'038
• 038
'038
'038
*038
'038
.038

<2
.038
.038
'038
.0 38
-.0.38

<2
<038
'038
<077

<2
'0.38
<0.38
<0.38

<2
<2

<0.38
<0.38
<0,38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

c c
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Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

GROUNDWATER
SERVICES, INC.

BORING ID: A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18 A1-18
SAMPLE DEPTH (FT BGS): 10-12.5 12.5-15 27.5-30 32.5-35 40-42.5 50-52.5 52.5-55 67.5-70 72.5-75 85-87.5 35-87.5 DUF 95-97.5

SAMPLE DATE: 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04 9/24/04
Analyte CAS No. | mg/kg mg/kg | mg/kg | mg/kg

Semi-Volatile Organic Compounds, EPA Method 8270 :: : : r- • : ; , : : : : ; : ; ; : :
bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

--

-

-

-

-

-

NA

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2.1
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
0.5J
<0.4
<0.4
<0.4
<0.4
0.35J

2J
<0.4
0.1 3J
<0.4
4.1

<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
<0.42
0.86J
<0.42
<0.42
<0.42
<0.42
<=0.42
<0.42
<0.42
<0.42
<0.42
0.34J
<0.42
0.054J
<0.42
<0.42
0.43J
2.5

<0.42
0.2J
<0.42
4.6

0.066J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.3J
<0.39
<0.39
0.034J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.092J
<0.39
<0.39
0.1 U
0.47J
<0.39
<0.39
<0.39
1.1

mg/kg mg/kg | mg/kg | mg/kg ] mg/kg | mg/kg | mg/kg | mg/kg |

:•" .:/:;P"':.-- '-'•'••' '-'-::"-•.••-•.- • • • " . • " • • ' ":'::.:'.;-. ' : . : : .•: .• ";.: . " • , . : :.':' J - ' - ' . :-" •. .•"•• --; •;..- '" . ....:"..'. ••; V . ' '.:;."... ' :.

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.1 4J

<2
<0.39
<0.39
<0.39
0.14

--

«

-

--

-

-

NA

0.06J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.023J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.083

0.1 9J
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.78

<2
<0.39
<0.39
<0.39
0.19

<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39

<2
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
<0.39
0.036J
0.059J
<0.39
<0.39
<0.39
0.095

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<2

<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.4
<0.8
<2

<0.4
<0.4
<0.4
ND

<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38

<2
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.38
<0.77

<2
<0.38
<0.38
<0.38
ND

Total Organic Carbon by ^PA.Method 9060 . . . . . . . ' • . • . " . • ) ' ' • :.. : - : : ' " . ' - ;-"-;:.:':-':':': : • . • : • " - • • : :•:•• • . .•y.-'.-f ; : - - - v • • • . • • - . • • : • • • • ; . • • -,-r: .V:.:';.-: ..••;; v v : ' .: • ; " • • : ."> . - : ' • • • •' . • • . • • • - v "-•"- : . ' - ' - . '•

690B 1700 | 970B 1300 740B 830B 640B 720B 530B 420B <1000 540B

Notes are on the last page of the table.
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BORING ID: A1-18 A1-18
SAMPLE DEPTH (FT BOS): 102,6-105 106-107.5

SAMPLE DATE: 9/24704 0/24/04
Analyt*

tmhVUHIIt Orwnte CMMowMh IA
Olnoseb
1 ,2.4-Trlchlofob«n*ene
1 ,2-Otahlofob«n/»n«
1.3Dtehlorobon/en»
1 ,4-Dlchloroben/en»
2,4,5-Trlchlorophanol
2,4,8-Trlchlorophonol
2,4-Dlchlorophanol
2.4-Dlmolhylphonol
2.4-Dlnltrophenol
2,4-Dlnllrololuone
2,8-Dlnllrololuene
2-Chloronaphthalene
2-Chlorophenol
2-Molhyl naphthalene
2-Nllroanlllne
2-Nltrophenol
3- and 4-Melhylphenol
3,3-Dlchlorobenzldlne
3-Nltroanlllno
4-Bromophenylphenyl other
4-Chloro-3-methylphenol
4-Chlorophonylphenyl ether
4-Nltroanlllne
4-Nltrophenol
Acenaphlhene
Acenaphlhylene
Anthracene
Benzo (a) anthracene
Bon/o (a) pyrene
Benzo (b) (luoranthene
Benzo (g,h,l) perylene
Benzo (k) (luoranthene
bis (2-Chloroethoxy) methane
bis (2-Chloroethyl) ether

CAS No. | mg/kg 1 mo/ko 1 mo/kg

IMMnrtWD
88-85-7
120-82-1
95-50-1
541-73-1
106-46-7
96-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
88-74-4
88-75-5
106-44-5
91-94-1
99-09-2
101-55-3
59-50-7

7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8

205-99-2
191-24-2
207-08-9
111-91-1
111-44-4

- -

• •

-•
..

--
-
--
•-

-•
--
--
--
••
••
••
••
..
••
••
••
--
-•
••

<0.41
<041
<041
• 041
<041
<041
<041
<041
<0.41
<2.1

<0.41
<0.41
<041
•cO.41
<0.41
<2.1

<0.41
<041
<081
<2.1

<0.41
<0.41
<0.41
<2.1
<2.1

<0.41
<0.41
<0.41
<041
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41

<0.35
<035
<035
<035
<035
<0.3S
<035
<035
<035
<1 8

<035
<0.35
<0.35
<0.35
<0.35
<1 8
<0.35
<035
<0.71
<1.8

<0.35
<0.35
<0.35
<1,8
<1,8
<0,35
<0,35
<0.35
<0.35
<0,35
<0.35
<0.35
<0.35
<0.35
<0.35

Table 02
Total SVOC Concentrations on Soil

ONAPL Characlerl/atlon Study
S«ug«l Are* 1, Saugot, Illinois

A1-18
110-112,5
9/24/04

(.KOUNOWATM
HIiNVII M, INI.

c c
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BORING ID: A1-18 A1-18
SAMPLE DEPTH (FT BGS): 102.5-105 105-107.5

SAMPLE DATE: 9/24/04 9/24/04

Table D-2
Total SVOC Concentrations on Soil

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

A1-18
110-112.5
9/24/04

GROUNDWATER
SERVICES, INC.

Analyte CAS No. mg/kg | mg/kg | mg/kg

Semi-Volatile Oi garlic Coinftiinds, EPA AJetftOd 18270 - ' - ' . - .= '

bis (2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran
Diethyl phthalate
Dimethylphthalate
Di-n-butyl phthalate
Dinitro-2-methylphenol,
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
Naphthalene
Nitrobenzene
Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
o-Cresol (2-methylphenol)
p-Chloroaniline
Pentachlorophenol
Phenanthrene
Phenols
Pyrene
Total SVOC's

117-81-7
85-68-7
86-74-8

218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2

534-52-1
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
621-64-7
95-48-7
106-47-8
87-86-5
85-01-8
108-95-2
129-00-0

-

-

--

-

--

--

NA

<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<2.1
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.41
<0.81
<2.1
<0.41
<0.41
<0.41
ND

<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<1.8
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.35
<0.71
<1.8

<0.35
<0.35
<0.35
ND

Total Organic Carbon by EPA Method 9060 ;-".•:• . : ::v : ::' : :v : :":;,:::;::::::::; H:

<1000 580B <1000

Notes are on the last page of the table.



OSI Job No O'287«
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Page 4 7 of 47

table D-2
Total RVOC and TOC Concentrations on Soil

DNAPL Characterl/alton Study %V*ivu »TYt«?
Saugel Area i.Sauget, minds

Notes:
1. All toil lamplei wore analy/ed by Severn Trent Laboratories (STL), Savannah. Georgia.
2. Delected analytos are presented In bold type.
3. J • Analyted detecled below quantltatlon limits. < • Analyle not detected at the specified reporting limit. NO - Not detected.
4. B - Analyle was detected in the method blank sample, organic only.
5. B » Reported value was less than the reporting Hmll but greater than the method detection limit, inorganic only.

c c c



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L GROUNDWATER
Sauget and Cahokia, Illinois SERVICES, INC

APPENDIX E

CORE TESTING RESULTS FROM PTS LABORATORIES

Report from PTS Laboratories dated January 14, 2005 (72 pages)

January 21,2005



P f 5 Laboratories
ENVIRONMENTAL SERVICES

January 14, 2005

James A. Kearley
Groundwater Services, Inc.
2211 Norfolk, Suite 1000
Houston, Texas 77098

Re: Physical Properties Analyses - Final Report
PTS File No: 34379, GSI Job No. G-2876
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget, Illinois

Dear Mr. Kearley:

Please find enclosed results of Physical Properties Analyses conducted on core received from your

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget, Illinois project, GSI Job No. G-2876. An

electronic version of the report has previously been sent to your attention and a compact disk

containing data deliverables is included. All analyses were performed by applicable ASTM, EPA, or

API methodologies. The remaining core is currently in storage pending further analyses and will be

stored for thirty days past completion of testing at no charge. Please note that core storage charges of

$65.00 per month begin February 15, 2005. You may contact me regarding return of the core to site.

PTS Laboratories, Inc. appreciates the opportunity to be of service. If you have any questions or

require additional information, please give me a call at (562) 907-3607.

Sincerely,
PTS Laboratories, Inc.

Michael Mark Brady; R.G
Project Manager

End.

3100 Secura Way - Santa 1-9 Springs. CA 90670
Phone 5S2.9C7.3607 Fax 562. 507. 3610

.vww. crs



PTS Laboratories
Project Name:
Project Number:

Groundwater Services. Inc
PTS File No 34379

DNAPL Characterization
O8I Job No. O-2876

Study, Sauget Area 1 Sites, Sauget Illinois

TEST PROGRAM

CORE ID

86-87 T

A1-02

A 1-02

A1-02

A 1-03

A 1-03

A1-03

A1-04

A1-04

A1-04

A1-04

A1-07

A1-07

A1-07

A1-08

A1-08

A1-08

A1-08

A1-09

A1-09

A1-09

Depth,
n.

N/A

36-37.5

66.67.5

85-87.5

26.28.6

90-92.6

65-87

15-17

25-27

55-57

75-77

18-18

45-47

86-87

25-27

27-29

66-67

86-87

15-17

45-47

75-77

Core
Recovery,

n.
Plug*:

0.6

2.0

0.6

0.9

1.7

0.5

2.2

1.9

2.0

2.0

2.1

2.0

1.6

1.1

1.6

1.6

0.6

1.5

1.5

2.0

1.0

Slab and
Core
Photo

N/A

NotRcquMtod

Not RcquMtod

NotRcquMtod

Not RaquMtcd

NotRcquMM

NotRiquMtod

NotR«quMted

NotRcquMted

NotRcquMtod

NotR«quMt*d

NotRcquMted

NotRtquMtad

NotR«qut*t*d

Not RtquMtod

Not RiquMtod

NotR«quMt«d

NotRtquMtod

Nat RcquMtod

NatRtquMtod

NotRcquMted

NotRcquMted

Pore Fluid
Saturations

Package
Vert. 1.5"

36.3

85.8

66.3

16.3

26.3

56.3

76.3

26.8

27.8

65.3

85.8

Grain
Size

Analysis
Grab

36.3

65-67.5

86.8

25.8

90-92.5

66.3

16.3

26.3

56.3

76.3

46.8

85.8

26.8

27.8

56.3

86.8

16.8

46.3

75.8

Free
Product
Mobility
Vert 1.5"

36.8

85.3

65.8

15.8

25.8

56.8

75.8

26.3

27.3

56.1

85.3

Effective
Porosity Pkg
plus Bulk D

Vert 1.5"

36.3

85.8

26.8

66.3

16.3

28.3

56.3

76.3

46.8

86.8

26.8

27.8

66.3

85.8

16.8

46.3

75.8

Fluid
Properties

Pkg.
Bulk Liquid

Notes

Hold Cor* Frozen

Hold Cor* Frozen
2-8oz Jars • Hold
refrioerated.
Hold Cor* Frozen

Hold Core Frozen.

2-8oz Jirt - Hold
rjpfriqerpled.
G9l~CciW« Ihls
core is 90-92.5

Hold Core Frozen.

Hold Core Frozen

Hold Core Frozen

Hold Core Frozen

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Cor* Frozen,

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

c c



aboratories Groundwater Se
PTS Filet

•>s, Inc.
34379

Project Name:
Project Number:

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

TEST PROGRAM

CORE ID

A1-1

A1-1

A1-1

A1-1

A1-10

A1-10

A1-10

A1-11

A1-11

A1-11

A1-12

A1-12

A1-13

A1-13

A1-14

A1-14

A1-14

A1-15

A1-15

A1-15

A1-15

Depth,
ft.

15-17

35-37

65-67

85-87

18-20

45-47

72-74

40-42.5

57.5-60

95-97.5

35-37

65-67

24-26

84-86

15-17

35-37

75-77

25-27

35-37

65-67

85-87

Core
Recovery,

ft.
Plugs:

1.8

1.8

1.7

1.9

1.9

2.0

1.5

0.5

0.5

2.0

2.0

1.9

1.8

1.9

1.9

2.0

2.0

1.8

2.0

2.0

1.9

Slab and
Core
Photo

N/A

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Not Requested

Pore Fluid
Saturations

Package
Vert. 1.5"

24.8

15.8

35.3

76.3

Grain
Size

Analysis
Grab

35.8

65.8

85.8

46.3

72.8

40-42.5

57.5-60

96.3

36.3

66.3

24.8

85.3

15.8

35.3

76.3

25.8

36.3

66.3

86.3

Free
Product
Mobility
Vert. 1.5"

24.3

15.3

35.8

75.8

Effective
Porosity Pkg
plus Bulk D

Vert. 1.5"

35.8

65.8

85.8

46.3

72.8

96.3

36.3

66.3

24.8

85.3

15.8

35.3

76.3

25.8

36.3

66.3

86.3

Fluid
Properties

Pkg.
Bulk Liquid

Notes

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

2-8oz Jars - Hold
refriaerated.
2-8oz Jars - Hold
refriaerated.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen.



PTS Laboratories
Projtct Name:
Project Number:

Groundwater Services, Inc
PTS File No 34379

DNAPL Characterization
081 Job No. O-2876

Study, Sauget Area 1 Site*, Sauget Illinois

TEST PROGRAM

CORE ID

A1-16

A1-16

A1-16

A1-17

A1-18

AM 8

A1-18

A1-6

A1-8

A1-6

Sample 1*

Smboe 16

TOTALS:

Depth,
ft.

45-47.8

88-87.6

86-67.5

18-17

18-17

36-37

76-77

36-37

65-67

86-87

Mlec.

N/A

60 coree
8 Jars

Core
Recovery,

ft.
Plugs:

1.1

2.0

2.0

2.0

1.5

2.0

1.7

1.8

1.4

1.7

0.5

0.5

86.6

Slab and
Core
Photo

N/A

Nf*R*quMMd

NotRcquMMd

NotRcquMtod

KM RcquMlad

NotR«quMtod

NkrtRoquMted

NotRcquMtad

NolRaquMMd

NotRaquMtad

NotRcquMtod

NotRcquMted

NotRcquntod

0

Pore Fluid
Saturations

Package
Vert. 1.5"

36.8

16

Grain
Size

Analysis
Grab

46.8

66.3

86.3

16.8

36.3

76.8

36.8

65.8

85.8

47

Free
Product
Mobility
Vert 1,5"

36.3

16

Effective
Porosity Pkg
plus Bulk D

Vert, 15"

46.8

66.3

86.3

16.8

36.3

76.8

36.8

66.8

85.8

43

Fluid
Properties

Pkg.
Bulk Liquid

2

Notes

Hold Core Frozen.

Hold Cora Frozen.

Hold Core Frozen.

Hold Core Frozen

Hold Core Frozen

Hold Core Frozen.

Hold Core Frozen.

Hold Core Frozen,

Hold Core Frozen.

Hold Core Frozen,

Hold Core Frozen

Hold Core Frozen.

Fluid Pairs

PalM
Water ID:

Product ID:
EE-11NAPL
EE-11 NAPL

Pair 2
Water ID:

Product ID:
BR-I (water)
BR-I (NAPL)



PTS Laboratories Groundwater Services, Inc.
PTS File No: 34379

V^OJECT NAME:
PROJECT NO:

PHYSICAL PROPERTIES DATA - PORE FLUID SATURATIONS

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

API RP 40 /
METHODS: ASTM D2216 API RP 40 API RP 40 API RP 40

SAMPLE
ID.

DEPTH,
ft.

SAMPLE
ORIENTATION

(D

MOISTURE
CONTENT

(% wl)

DENSITY
BULK
(g/cc)

GRAIN
(g/cc)

POROSITY, %Vb (2)

TOTAL
AIR

FILLED

PORE FLUID
SATURATIONS, % Pv (3)

WATER | NAPL

A1-08 (25-27)

A1-08 (27-29)

A1-08 (55-57)

A 1-08 (85-87)

A1-13(24-26)

A1-14 (15-17)

A1-14 (35-37)

A1-6 (35-37)
t

A1-02 (35-37.5)

A1-02 (85-87.5)

A1-03 (65-67)

A1-04 (15-17)

A1-04 (25-27)

A1-04 (55-57)

A1-04 (75-77)

A1-14 (75-77)

25.8

27.8

55.3

85.8

24.8

15.8

35.3

35.8

36.3

85.8

66.3

16.3

26.3

56.3

76.3

76.3

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

49.3

23.0

15.5

13.3

19.3

24.2

11.9

15.3

13.5

11.1

16.1

27.6

20.9

20.2

15.4

16.2

1.20

1.59

1.74

1.84

1.60

1.44

1.85

1.75

1.78

1.78

1.64

1.30

1.49

1.57

1.73

1.71

2.51

2.63

2.64

2.64

2.64

2.61

2.64

2.64

2.63

2.64

2.64

2.62

2.64

2.64

2.64

2.64

52.2

39.6

34.2

30.3

39.3

45.0

30.0

33.6

32.1

32.6

37.9

50.2

43.4

40.5

34.4

35.2

0.1

4.9

7.9

6.2

8.4

14.0

8.9

6.7

8.2

12.9

11.7

14.6

12.5

8.8

8.4

7.6

69.4

76.7

72.7

76.2

78.5

49.4

63.9

80.1

73.3

59.6

67.1

69.2

69.4

77.1

70.8

78.0

30.4

10.9

4.4

3.5

0.2

19.4

6.4

ND<0.1

1.1

0.8

2.0

1.8

1.8

1.0

4.8

0.5

\^J Sample Orientation: H = horizontal; V = vertical (2) Total Porosity - no pore fluids in place; all interconnected pore channels; Air Filled = pore channels not
occupied by pore fluids (3) Water = 0.9983 g/cc, Hydrocarbon = 1.442 g/cc; Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected



PTS Laboratories Groundwater Services, Inc.
PTS Re No: 34379

PHYSICAL PROPERTIES DATA
Drainage (Effective) Porosity

PROJECT NAME DNAPL Characterization Study. Sauget Area 1 Sites, Sauget Illinois
PROJECT NO: GSI Job No G-2876

METHOD: AP1RP4* AFIRP4* ASTMD42SM

SAMPLE
D.

A1-1 (35-37)

A1-1 (65*7)

A1-1 (85-87)

A1-10 (45-47)

A1-10 (72-74)

A1-11 (95-97 5)

A1-12 (35-37)

A1-12 (65-67)

A1-13 (84-46)

A1-15 (25-27)

A1-15 (35-37)

A1-15 (65-67)

A1-15 (85-87)

DEPTH,
ft

358

658

858

463

728

963

363

663

853

258

363

663

863

SAMPLE
ORIENTATION

(1)

V

V

V

V

V

V

V

V

V

V

V

V

V

BULK
DENSITY.

(9fcc)

1 54

1 83

1 76

189

169

179

163

184

1 80

1.54

1.70

1.65

1.66

POROSTTY
TOTAL,
%Vb

37.3

27.0

28.9

27.9

325

27.3

31.8

258

29.3

35.0

31.3

31.3

30.0

EFFECTIVE,
%Vb

33.2

24.3

26.0

23.8

30.5

25.4

27.8

23.0

25.9

31.0

28.3

28.2

28.2

(1) Sample Orientaton: H - horizon*. V - vertical Vb « BJk Volume, ex:



PTS Laboratories Groundwater Services, Inc.
PTS File No: 34379

PHYSICAL PROPERTIES DATA
Drainage (Effective) Porosity

PROJECT NAME: DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
PROJECT NO: GSI Job No. G-2876

METHOD: APIRP40 API RP 40 ASTMD425M

SAMPLE
ID.

DEPTH,
ft.

SAMPLE
ORIENTATION

(1)

BULK
DENSITY,

(glee)

POROSITY
TOTAL,
%Vb

EFFECTIVE,
%Vb

A1-03 (25-26.5)

A1-07 (45-47)

A1-07 (85-87)

A1-09 (15-17)

A1-09 (45-47)

A1-09 (75-77)

25.8

45.8

85.8

15.8

46.3

75.8

V

V

V

V

V

V

1.35

1.72

1.53

1.41

1.84

1.69

37.0

26.4

34.9

35.8

28.4

29.8

27.7

22.0

31.6

32.1

25.5

27.6

(1) Sample Orientation: H = horizontal; V = vertical Vb = Bulk Volume, cc;



PTS Laboratories Groundwater Services, Inc.
PTS Fife No: 34379

PHYSICAL PROPERTIES DATA
Drainage (Effective) Porosity

PROJECT NAME: DNAPL Characterization Study. Sauget Area 1 Sites. Sauget Illinois
PROJECT NO: GSI Job No G-2876

METHOD: APIRP4S APIRf>4« ASTH0425M

SAMPLE
K>.

A1-16 (45-47.5)

A1-16 (55-57 5)

A1-16 (85-87 5)

A1-18 (15-17)

A1-18 (35-37)

A1-18 (75-77)

A1-6 (65-67)

A1-6 (85-87)

DEPTH.
fL

45.8

563

863

158

363

758

658

858

SAMPLE
ORIENTATION

(1)

V

V

V

V

V

V

V

V

BULK
DENSITY.

(Oloc)

169

1.71

1.76

1 56

1.62

182

169

197

POROSITY
TOTAL
%Vb

35.2

306

28.8

38.4

306

27.3

29.3

24.1

EFFECTIVE,
%Vb

31.2

28.1

26.7

34.3

27.4

24.5

27.2

20.7

(1) Sample OiienUlimi H ° humutol V « verted Vb « Bi* Volume, ce:



PTS Laboratories
Groundwater Services, Inc.

PTS File No: 34379

PHYSICAL PROPERTIES DATA
Drainage (Effective) Porosity

PROJECT NAME: DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois

PROJECT NO: GSI Job No. G-2876

METHOD: API RP 40 APIRP40 ASTM D 425M

SAMPLE
ID.

A1-08 (25-27)

A1-08 (27-29)

A1-08 (55-57)

A1-08 (85-87)

A1 -13 (24-26)

A1-14 (15-17)

A1-14 (35-37)

A1-6 (35-37)

A1-02 (35-37.5)

A1-02 (85-87.5)

A1-03 (65-67)

A1 -04 (15-1 7)

A1-04 (25-27)

A1-04 (55-57)

A1-04 (75-77)

AM 4 (75-77)

DEPTH,
ft.

25.8

27.8

55.3

85.8

24.8

15.8

35.3

35.8

36.3

85.8

66.3

16.3

26.3

56.3

76.3

76.3

SAMPLE
ORIENTATION

(D

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

V

BULK
DENSITY,

(glee)

1.16

1.57

1.68

1.75

1.64

1.46

1.78

1.74

1.79

1.56

1.53

1.34

1.49

1.62

1.67

1.83

POROSITY
TOTAL,
%Vb

52.6

37.0

29.8

26.5

36.8

43.1

26.1

30.0

29.3

32.2

32.4

49.1

40.3

38.1

29.9

35.7

EFFECTIVE,
%Vb

32.8

33.5

27.6

24.1

31.2

31.2

23.8

27.3

26.7

30.8

30.1

31.9

31.4

34.1

27.4

32.0

(1) Sample Orientation: M = horizontal; V = vertical Vb = Bulk Volume, cc;



PTS Laboratories Groundwater Services, Inc.
PTS File No: 34379

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS

PROJECT NAME:
PROJECT NO:

DNAPL Characterization Study. Sauget Area 1 Sites, Sauget Illinois
GSI Job No G-2876

METHODS: API NP40 API HMO AP1MP40 MTM MUM, DCAN4TARK

SAMPLE
ID.

DEPTH,
ft.

SAMPLE
ORIENTATION

(D

BULK
DENSITY,

(glee)

GRAIN
DENSITY,

(0/cc)

TOTAL
POROSITY,

%Vb

PORE FLUID SATURATIONS. % Pv
Initial Fluid Saturations

WATER (Swl)
SATURATION

NAPL (Sol)
SATURATION

After Centrifu
WATER (Srw)
SATURATION

gaat 1000xO
NAPL (Sor)

SATURATION

A1-14 (15-17) 153 V 130
NOTE: Dark brown oily ONAPL produced.

258 496 404

A1-14 (35-37) 35.8 V 1.57 264 405 767
NOTE: Dark brown oily DNAPL produced. Strong chlorinated hydrocarbon odor to produced water.

261

4.0

A1-14 (75-77) 75.8 V 1.33 2.50 46.6 88.5 4.7
NOTE: Trace of dark brown oily DNAPL produced. Strong chlorinated hydrocarbon odor to produced water.

A1-06 (35-37) 353 1.76 2.62 33.0 77.1 0.7

11.8

9.5

23.6

7.1

17.1

34

3.5

0.3
NOTE: No oily DNAPL wat produced by sample A1-M (35-37) Q 3S.3 after centrifuglng at 1000xO. Light chlorinated hydrocarbon odor to produced water.

N/A = Not Analyzed. Vb - Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V = vertical
Sol = Initial NAPL Saturation as received prior to centrifuglng at 1000xG, Swl = Initial Water Saturation as received prior to centrifuging at 1000xG
Sor = Residual NAPL Saturation after centrifuging at 1000xG, Srw = Residual Water Saturation after centrifuglng at 1000xG
Fluid Densities for pore fluid saturation calculations: Water =0.9983 g/cc, NAPL = 1.442 g/cc.



Pl( .aboratories Groundwater Seiy^ s, Inc.
PTSFileNL -.4379

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS

PROJECT NAME:
PROJECT NO:

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

METHODS: APIRP40 APIRP40 APIRP40 ASTM D42SM, DEAN-STARK

SAMPLE
ID.

DEPTH,
ft.

SAMPLE
ORIENTATION

d)

BULK
DENSITY,

(9/cc)

GRAIN
DENSITY,

(g/cc)

TOTAL
POROSITY,

%Vb

PORE FLUID SATURATIONS, % Pv
Initial Fluid Saturations

WATER (Swi)
SATURATION

NAPL (Soi)
SATURATION

After Centrifuge at 1 0OOxG
WATER (Srw)
SATURATION

NAPL (Sor)
SATURATION

A1-04 (75-77) 75.8 V 1.72 2.65 35.0 77.4 0.3 6.8 0.3
NOTE: No free product was produced by sample A1-04 (75-77) @ 75.8 after centrifuging at 1000xG. Light chlorinated hydrocarbon odor to produced water.

A1-08 (25-27) 25.3 V 1.53 2.62 41.6 45.3 16.3 9.5
NOTE: Brown oily DNAPL produced (polysuKone centrifuge cup shattered during run, DNAPL production is probably greater than amount reported).

A1-08 (27-29) 27.3 V 1.51
NOTE: Dark brown oily DNAPL and LNAPL produced.

A1-08 (55-57) 55.1 V 1.68

2.63

2.64

42.9

36.4

68.5

75.6

21.7

2.6

23.8

6.1

11.9

8.7

1.8
NOTE: No oily DNAPL was produced by sample A1-08 (65-57) @ 55.1 after centrifuging at 1000xG. Strong chlorinated hydrocarbon odor to produced water.

Clear hydrocarbon produced with water in bottom of cup.

A1-08 (85-87) 85.3 V 1.81 2.65 31.6 78.2 3.1
NOTE: Trace amount of light brown NAPL produced. Moderate chlorinated hydrocarbon odor to produced water.

A1-13 (24-26) 24.3 V 1.55 2.63 41.0 77.0 1.8

9.6

9.3

0.5

0.7
NOTE: No oily DNAPL was produced by sample A1-13 (24-26) @ 24.3 after centrifuging at 1000x6. Light chlorinated hydrocarbon odor and light brown

color to produced water. Clear hydrocarbon produced with water in bottom of cup.

N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V = vertical
Soi = Initial NAPL Saturation as received prior to centrifuging at 1000xG, Swi = Initial Water Saturation as received prior to centrifuging at 1000xG
Sor = Residual NAPL Saturation after centrifuging at 1000xG, Srw = Residual Water Saturation after centrifuging at 1000xG
Fluid Densities for pore fluid saturation calculations: Water =0.9983 glee, NAPL = 1.442 glee.



PTS Laboratories Groundwater Services, Inc.
PTS File No: 34379

FREE PRODUCT MOBILITY: INITIAL AND RESIDUAL SATURATIONS

PROJECT NAME:
PROJECT NO

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No G-2876

METHODS: AP1NP40 AMRP40 API •. WO A»TM 041IM. DCAN-STAftK

SAMPLE

ID.
DEPTH,

ft.

SAMPLE
ORIENTATION

(D

BULK
DENSITY,

(g/cc)

GRAIN
DENSITY.

(glee)

TOTAL
POROSITY.

%Vb

PORE FLUID SATURATIONS, % Pv
Initial Fluid Saturations

WAVER (Swl)
SATURATION

NAPL (Sol)
SATURATION

After Centrifuge at 1000xO
WATER (Srw) 1 NAPL (Sor)

SATURATION | SATURATION

A1-02 (35-37.3)

NOTE:

358 V 176 262 328 776 02 130 02
No free product wet produced by •ample A1-02 (18-37.6) Q 38.8 after centrifuglng el 1000»O. Moderate chlorinated hydrocarbon odor to produced water.

Poetlble •mall amount of mterodropt of clear hydrocarbon or emultlon In produced water.

A1-02 (85-87 5) 85.3 1 74 264 33.9 774 ND<0.1 40 ND<0.1

NOTE: No free product wee produced by temple A1-02 (88-87.8) Q 88.3 after centrtfuglng at 1000xO. Moderate chlorinated hydrocarbon odor to produced water.
Smell amount (<0.8ml) of clear hydrocarbon produced wMh water In bottom of cup.

A1-03 (65-67) 65.8 1.60 264 359 78.7 3.0 197 3.6
NOTE: Trace of DNAPL produced by temple A1-03 (88-87) Q 88.8 after centrifuglng at 1000xO. Moderate chlorinated hydrocarbon odor to produced water.

DNAPL produced by cample It brown oily liquid den»er then water.

A1-04 (15-17) 15.8 1.44 2.60 44.7 83.1 1.3 37.0 1.3
NOTE: No free product we* produced by eemple A1-04 (16-17) Q 16.8 after centrifuglng at 1000x0. Strong chlorinated hydrocarbon odor to produced water.

A1-04 (25-27) 25.8 1.68 2.64 36.3 50.2 0.5 16.5 0.5
NOTE: No free product wet produced by temple A1-04 (26-27) Q 26.8 after centrifuglng at lOOOxO. Moderate chlorinated hydrocarbon odor to produced water.

A1-04 (55-57) 55.8 1.71 2.64 354 77.0 0.6 8.1 0.6
NOTE: No free product wet produced by temple A1-04 (66-87) Q 66.8 after centrifuglng at 1000x0. Moderate chlorinated hydrocarbon odor to produced water.

N/A = Not Analyzed. Vb = Bulk Volume, Pv = Pore Volume. (1) H = horizontal, V = vertical
Sol = Initial NAPL Saturation as received prior to centrlfuging at 1000xG, Swi = Initial Water Saturation as received prior to centrifuging at 1000xG

Sor = Residual NAPL Saturation after centrifuglng at 1000xG, Srw = Residual Water Saturation after centrifuging at 1000xG

Fluid Densities for pore fluid saturation calculations: Water =0.9983 g/cc, NAPL = 1.442 g/cc.

c



r r o ix oratories, inc. V Groundwater d^

PTS File No:

jes, Inc.

34379

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME: DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
PROJECT NO: GSI Job No. G-2876

Sample ID Dep
Mean Grain Size

th.ft. Description (1)

A1-09 (15-17) 15.8 Fine sand

A1-1 (35-37) 35.8 Fine sand

A1-1 (65-67) 65.8 Medium sand

A1-1 0(72-74) 72.8 Medium sand

A1-12 (35-37) 36.3 Medium sand

A1-13 (84-86) 85.3 Medium sand

A1-15 (85-87) 86.3 Medium sand

Median
Grain Size

mm

0.208

0.229

0.882

0.803

0.359

0.569

0.581

Gravel

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Particle Size Distribution, wt. percent
Sand Size

Coarse | Medium | Fine | Silt

0.00 0.01 88.64 8.25

0.00 5.95 86.90 5.34

0.00 87.90 10.17 1.62

0.00 91.93 6.83 1.01

0.00 43.70 51.19 3.98

0.00 71.21 23.66 3.50

0.00 64.23 14.94 13.61

Clay

3.10

1.81

0.31

0.23

1.14

1.63

7.21

Silt
&

Clay

11.35

7.15

1.93

1.24

5.12

5.13

20.82

(1) Based on Mean from Trask



PTS Laboratories, Inc.
CSent
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0

No:

r"iru 1
Icrs I

* 3 §
0 «•> »-

<*— «la dm |Ma*M**rs

02500 6351
01873 4757
01324 3364
00787 2000
00468 1 189
00331 0841
00278 0707
00234 0596
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 0149
00049 0125
00041 0105
00035 0088
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372
000123 00313

0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000306 000781
0000197 000500
0 000077 0 00195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

Groundwater Services. Inc.
DNAPL Characterization Study Sauget Area
GSIJob No G-2876

Particle Size Analysis - ASTM D4464M

PTS Trie No: 34379
1 Sites. Sauget Illinois Sample D: A1-09 (15-17)

Depth, ft 15.8

Sand Size |
medium |

I
o

Phi of

-267
-225
-1 75
-100
-025
025
050
075
100
125
t 50
175
200
225
250
275
300
325
350
375
400
425
450
475
500
532
564
600
650
700
765
900
1000
1100
1138

<v

J
8 2
0 0

U.S.
Mo.

4

6
10
16
20
25
30
35
40
45
SO
60

70
80
100
120
140
170
200
230
270
325
400

450
SOC
635

ine |

It
"Jim!!
.̂ BnlarVSSiR^̂

/^

I

1
tk T
l£f£Se *>"5? *

PartfcU
Sample

Weight,

000
000
coo
000
000
000
000
000
000
001
074
863
1760
2200
1780
999
490
304
228
167
120
093
077
064
053
061
059
062
077
072
087
1 57
094
054
005

19100

/-"

ft

Silt I Clay

o o"

Size, mm

IncfCfffWfrt

Wright.

000
000
000
000
000
000
000
000
000
001
074
863
1760
2200
1780
999
490
304
228
167
120
093
077
064
053
061
059
062
077
072
087
1 57
094
054
005

100.00

Cumulative

Weight,

percent

000
000
ox
000
000
000
000
000
000
001
075
938
2698
4897
6677
7676
8166
8470
8698
8865
8985
9078
91 55
9219
9272
9333
9392
9454
9531
9603
9690
9847
9941
9995
10000

100.00

inn

90

80

50 I

40 f

303

20

10

•• 0

CufnUUDW WtetQnt PttXMlt QTOfltBT tiMD

WteigM | PtH 1 Pwticle Size

percent | Value | Inches | Millimeters

5 1 62 0.0128
10 176 00116
16 1 84 00110
25 197 00100
40 215 00089
50 226 00082
60 240 00074
75 271 00060
84 3.19 00043
90 404 0.0024
95 630 00005

0325
0295
0279
0255
0226
0206
0.189
0.153
0.109
0.061
0.013

Measure 1 Trash 1 Inman 1 Folk-Ward
Uedon ptt 226 226
Mi ft«n. ft 0 0082 0.0082
Mtitov. mm 0208 0208

Mean, ph 229 252
Mean n 0.0080 0.0069
Mean mm 0204 0 175

Soring 1290 0674
Skewness 0950 0377
Kurtoas 0217 2468

2.26
0.0082
0.208

243
00073
0.185

1.046
0.551
2611

Grain Size Ptauiptimi 1 Fine sand
(ASTM4JSCS Sate) I «bmd on M«n torn Tiwk)

Dcscfipbon 1 Rct«wt£d 1 WdQht
Ion Sieve*! Percent

Grwel 4
Coarse Sand 10
MedunSand 40

FneSand 200
S* >0 005 mm

Ctav O 005 mm
Total

0.00
0.00
0.01
8864
8.25
3.10
100

C ITS LaboratonBK Prior* (562)907-3607 Fax (562) 907-3610
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Groundwater Services, Inc.
DNAPL Characterization Study,
GSI Job No. G-2876

Sauget Area

Particle Size Analysis - ASTM D4464M

PTS File No:
1 Sites, Sauget Illinois Sample ID: A1-1

Depth, ft:

Sand Size |
crs | medium |

eo W d

Opening I Phi of

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.189 -0.25
0.841 0.25

0.707 0.50
0.595 0.75
0.500 1.00
0.420 1.25
0.354 1.50
0.297 1.75
0.250 2.00

0.210 2.25

0.177 2.50

0.149 2.75

0.125 3.00

0.105 3.25

0.088 3.50
0.074 3.75

0.0025 0.063 4.00
0.0021 0.053 4.25

0.00174 0.0442 4.50
0.00146 0.0372 4.75

0.00123 0.0313 5.00
0.000986 0.0250 5.32
0.000790 0.0201 5.64

0.000615 0.0156 6.00
0.000435 0.0110 6.50

0.000308 0.00781 7.00
0.000197 0.00500 7.65

1

J||

d d

U.S.

No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

fine |

1
^

Silt

—

Particle Size, mm

Sample

Weight,

grams

0.00

0.00

0.00

0.00

0.46

1.93

1.19

0.76

0.35

1.26
3.83

12.80
17.60

19.30
15.50
9.11

4.32

2.14

1.32

0.95

0.74

0.61

0.53
0.45

0.38
0.43

0.39

0.39
0.49

0.43

0.50

0.93

0.55

0.30
0.03

100.00

Increment

Weight,

percent

0.00

0.00

0.00

0.00

0.46

1.93

1.19

0.76

0.35

1.26

3.83

12.80
17.61

19.31
15.51
9.11

4.32

2.14

1.32

0.95

0.74

0.61

0.53
0.45

0.38
0.43

0.39

0.39
0.49

0.43

0.50

0.93

0.55

0.30
0.03

100.00

Cumulative
Weight,
percent

0.00

0.00

0.00

0.00

0.46

2.39

3.58

4.34

4.69

5.95

9.78

22.59
40.19

59.50
75.00
84.12
88.44
90.58
91.90
92.85
93.59
94.20
94.73
95.18

95.56
95.99
96.38

96.77
97.26

97.69
98.19
99.12
99.67
99.97
100.00

100.00

Clay

1 d 1

34379
(35-37)

35.8

r mn

90

80

70 *60 J

2
40 3
|

30 o

10

0

Cumulative Weight Percent greater than

Weight 1 Phi

percent | Value

5 1.06

10 1.50

16 1.62

25 1.78

40 2.00

50 2.13

60 2.26

75 2.50

84 2.75

90 3.18
95 4.65

Particle Size

Inches | Millimeters

0.0189
0.0139
0.0128
0.0114
0.0099
0.0090
0.0082
0.0070
0.0059
0.0043
0.0016

0.479
0.353
0.325
0.290
0.250
0.229
0.209
0.177
0.149
0.110
0.040

Measure 1 Trask 1
Median, phi 2.13
Median, in. 0.0090
Median, mm 0.229

Mean, phi 2.10
Mean, in. 0.0092
Mean, mm 0.234

Sorting 1.281
Skewness 0.990
Kurtosts 0.234

Grain Size Description
(ASTM-USCS Scale)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt

Clay

Inman 1 Folk-Ward
2.13

0.0090
0.229

2.18

0.0087
0.220

0.563
0.101
2.188

2.13

0.0090
0.229

2.17

0.0088
0.223

0.825
0.254
2.055

Fine sand
(based on MMH from Trask)

Retained 1 Weight
on Sieve # 1 Percent

10
40
200

>0.005 mm
<0.005 mm

Total

0.00

0.00

5.95

86.90
5.34
1.81

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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Groundwater Services. Inc.
: DNAPL Characterization Study. Sauget Area
No: GSI Job No. 6-2876

Particle Size Analysis - ASTM D4464M

PTS Fie No:
1 Sites. Sauget Illinois Sample H* A1-1

Depth, It

ftm 1 Sand Size |
1 crs |

6

Pwtff

s 5 ?

OP—-
lacfcn |atOaM*ar*

02SOO 6351
01873 4757
0 1324 3 364
00787 2000
00468 1 189
00331 0841
00278 0707
00234 0595
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00050 0149
00049 0125
00041 0105
00035 0068
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372
000123 00313
0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0 000197 0 00500
0000077 000195
0000038 C 000977
0000019 0000488
0000015 0000375
TOTALS

medium | fine |
Silt I Clay

I /^

L

*- S 1o o in
h- 35 r>
o o o

Phi of U.S.
Screan No.

-267 1*4
-225 4
-175 €
-too 10
-025 16
025 20
050 25
075 30
100 35
125 40
1 50 45
175 50
200 60
225 70
250 80
275 100
300 120
325 140
350 170
375 200
400 230
425 270
450 325
475 400
500 450
532 500
564 635
600
650
700
765
500
1000
1100
1138

o o o d o P P P P g g g
0 0 0 0 P g g

0 0

Partide Size, mm

Sample

000
coo
000
000
2200
3250
1460
995
557
331
212
252
1 66
1 16
078
060
048
035
027
023
021
018
015
014
012
014
012
012
015
014
015
023
008
000
000

100.00

Weight,

pofccnt

coo
000
coo
000

21 99
3249
1460
995
557
331
212
252
1 66
1 16
078
060
048
035
027
023
021
0 IB
015
014
0 12
014
012
012
015
014
015
023
007
000
000

100.00

Cumulative
Weight,
peWCCfH

000
000
000
000

21 99
5448
6908
7903
8460
8790
9002
9254
9420
9536
9614
9674
9722
9757
9784
9807
9828
9846
9861
9875
9887
9901
9913
9925
9940
9954
9969
9992
10000
10000
10000
100.00

34379
(65-67)

65.8

mo

°
S

3
g

S
g

8
2

8
8

<
C

um
ul

at
iv

e 
W

t.,
 %

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size
percent | Vatoe | mcne* |Mi

5 -083 00700
10 -066 0.0622
16 -045 00539
25 -020 00453
40 003 00386
50 018 00347
60 0.34 00310
75 065 00251
84 0.97 00201
90 150 0.0139
95 217 00067

lliTnctenT

1.777
1.579
1.370
1.152
0.981
0.882
0.788
0.638
0.509
0.354
0222

Maamm 1 Track 1 toman 1 Folk-Ward
Uedon,phJ 018 018
Uedan. n 0 0347 0 0347
III riiri, mm 0.882 0.882

Mean, phi 0 16 026
Mean, in 0 0352 0 0329
Mean, mm 0 895 0.835

Strtng 1344 0.714
Skewnets 0972 0110
KirtK* 0210 1.102

0.18
0.0347
0882

023
00335
0851

0812
0218
1.443

Grain Size Duaujptimi I Medium sand
(ASTltUSCS Sate) I CMMlanttanftamTnsk)

Deecfiption 1 Retained 1 Weiyhl
Ion Sieve*! Percent

Gravel 4
Coarse Sand 10
UedumSand 40

RneSand 200
S* >0 005 mm

Ctay O 005 mm

Total

0.00
0.00
8790
10.17
1.62
031
100

C PTS Utaratones, hie Phone (562)907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc.
Client:
Project
Project

40 i

35

30

£'i"
10

5

No:

Grv

CO

Groundwater Services, Inc.

ONAPL Characterization Study, Sauget Area

GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No:
1 Sites, Sauget Illinois Sample ID:

Depth, ft:

Sand Size

crs |

r

5

f
a
\

/ ̂ ^v

<n -r̂

Opening

Inches | Millimeters

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351
4.757
3.364
2.000
1.189
0.841
0.707
0.595
0.500
0.420
0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

0.0025 0.063
0.0021 0.053
0.00174 0.0442
0.00146 0.0372

0.00123 0.0313
0.000986 0.0250
0.000790 0.0201

0.000615 0.0156
0.000435 0.0110

0.000308 0.00781
0.000197 0.00500
0.000077 0.00195
0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

TOTALS

medium |

P /i /
i/
(a

O O iS
r*> If) <O
o d o

Phi of U.S.
Screen No.

-2.67 1/4
-2.25 4
-1.75 6
-1.00 10
-0.25 16
0.25 20
0.50 25
0.75 30
1.00 35
1.25 40
1.50 45
1.75 50
2.00 60

2.25 70
2.50 80
2.75 100
3.00 120
3.25 140
3.50 170
3.75 200
4.00 230
4.25 270
4.50 325
4.75 400

5.00 450
5.32 500
5.64 635

6.00
6.50

7.00

7.65

9.00

10.00
11.00
11.38

fine

_ _ -

Silt

f

o o o c i o P P P P g
o o o o °.

o

Particle Size, mm

Sample

Weight,

grams

0.00

0.00

0.00

0.00

10.30
34.40
20.10
15.30
8.26

3.58
1.58

1.80

1.32

0.85

0.40

0.24

0.21

0.17

0.14

0.12

0.11

0.10

0.10
0.09

0.08
0.08

0.07

0.08
0.10

0.10

0.11

0.17

0.06

0.00
0.00

100.00

Increment

Weight,

percent

0.00

0.00

0.00

0.00

10.30
34.40
20.10
15.30
8.26

3.58
1.58

1.80

1.32

0.85

0.40

0.24

0.21

0.17

0.14

0.12

0.11

0.10

0.10
0.09

0.08
0.08

0.07

0.08
0.10

0.09

0.11

0.17

0.06

0.00
0.00

100.00

Cumulative

Weight,

percent

0.00

0.00

0.00

0.00

10.30
44.70
64.79
80.09
88.35
91.93
93.51
95.31
96.63

97.48
97.88
98.12
98.33
98.50
98.64
98.76
98.87
98.97
99.07
99.15

99.23
99.31
99.39

99.47
99.57

99.66
99.77
99.94
100.00
100.00
100.00

100.00

34379

A1-1 0(72-74)

72.8

Clay

0
.0

0
0
9
7
7

0
.0

0
0
3
7
5

mn

90

80

70 ^

60 «r

50 5

40 1

30 I

20

10

Cumulative Weight Percent greater than

Weight 1 Phi 1

percent | Value |

5 -0.64
10 -0.27
16 -0.17
25 -0.04
40 0.18

50 0.32

60 0.44

75 0.67

84 0.87

90 1.12
95 1.71

Particle Size

Inches | Millimeters

0.0612
0.0475
0.0442
0.0404
0.0347
0.0316
0.0290
0.0248
0.0216
0.0182
0.0121

1.554
1.207
1.123
1.025
0.882
0.803
0.737
0.630
0.548
0.462
0.306

Median, phi 0.32
Median, in. 0.0316
Median, mm 0.803

Mean, phi 0.27
Mean, in. 0.0326
Mean, mm 0.828

Sorting 1.276
Skewness 1.001
Kurtosis 0.265

Grain Size Description 1
(ASTM-USCS Scale) 1

iror™ tfi\wrrr-m
0.32 0.32

0.0316 0.0316
0.803 0.803

0.35 0.34

0.0309 0.0311
0.784 0.791

0.518 0.614
0.067 0.127
1.262 1.366

Medium sand
based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Silt >0.005 mm

Clay O.005 mm

Total

0.00

0.00

91.93
6.83

1.01
0.23

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610



PTS Laboratories, Inc.
Ceent
Proved
DwtlakiP*rJvffCt

10

8

? 6

0

Groundwater Services. Inc
: DNAPL Characterization Study.
No: GSIJob No G-2876

rvu 1 Sand Size
I crs | medium |

I
las;
I * liii

8 3 * «
ci «•> «- o

OpaaJng PM<
lartin |MWme*ars Sera

jiii— 4.V ~ EfZ

Iwf
§ 3 3
o o o

Sauget Area

fine

X

/'

if-P
i- If

Bj *%L

St? *i

^~-

jj|

$$

£ s
o ci

Parttde

Sample
of U.S. Wright.
HI No. grams

025OC 635T -267 '-I CM
0 1873 4 757 -225 4 0 00
C 1324 3 364 -1 75 6 C 00
00787 2000 -100 10 000
00468 1189 -025 16 962
00331 0841 025 20 876
00278 0707 050 25 526
00234 0595 075 30 586
00197 0500 100 35 666
00166 0420 125 40 755
00139 0354 150 45 695
00117 0297 ITS SO 1030
00098 0250 200 80 860
00083 0210 225 TQ 769
00070 0177 250 80 617
00059 0149 275 100 451
00049 0125 300 120 300
00041 0105 325 140 190
00035 0088 350 170 122
C0029 0074 375 200 086
C002S 0063 400 230 066
00021 0053 425 270 054
000174 00442 450 325 043
000146 00372 475 400 034
000123 00313 500 450 028
0900986 00250 532 500 030
0000790 00201 564 635 026
0000615 00156 600 026
0000436 00110 650 031
0000308 000781 700 027
0000197 000500 765 033
0000077 000196 900 061
0000038 0000977 1000 034
0000019 0000488 1100 017
0000015 0000375 1138 002
TOTALS 1«UM

pte
ci

Size

Weight,

000
000
000
000
962
876
526
586
666
755
695
1030
860
769
617
451
300
1 90
122
086
066
054
043
034
028
030
026
026
031
027
033
061
034
017
002

100.00

Particle Size Analysts -ASTMD4464M

PTS Fife No: 34379
1 Sites Sauget Illinois Sample ID: A1-12 (35-37)

Depth, ft 36.3

I
I

Silt I Clay

r S O O O O O O O

0 0 0 0 P 8 8
0 0

, nun
Cumulative

000
000
000
000
962
1838
2363
2949
3615
4370
5065
6094
6954
7723
8340
8791
9091
9280
9402
9488
9554
9608
9651
9685
9713
9743
9769
9795
9826
9853
9886
9947
9981
9998
10000
100.00

, inn

90

80

70 ^60 i
50 5

40 s

3o|

20

I- 0

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size
percent | Value | Inches | Millimeters

5 -061 00601
10 -023 0.0461
16 Oil 00364
25 056 00267
40 113 00180
SO 148 00141
60 173 00119
75 218 00087
84 253 00068
90 292 00052
95 379 0.0026

1.526
1.171
0.924
0.679
0458
0359
0.302
0.221
0.173
0.132
0.072

Measure 1 Trask 1 mman 1 Folk-Wan)
Median, pri 148 148
Mtdari. n 0 0141 0.0141
Uedan, mm 0 359 0 359

Mean pri 115 132
Mean in 0 0177 0 0157
Mean, mm 0 450 0 399

Sortng 1753 1210
Skewness 1.078 -0.126
KurtoSB 0220 0821

1 48
00141
0.359

1.37
0.0152
0386

1272
-0.037
1.115

Grain Size Deatiipliuii 1 Medium sand
(ASTM-USCS «~"») 1 (b*Mdonlhj«itainTnsk)

Description 1 Retained 1 InfeiQrit
Ion Sieve*! Percent

Gravel 4
CoaneSand 10
MedunSand 40

FneSand 200
Sal >0005mm

Clay O.OOSmm
Total

0.00
0.00

43.70
51.19
3.98
1.14
100

C ITS Lalxmoorvs, Inc Phone (5621 907-3607 Fax (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Groundwater Services, Inc. PTS File No: 34379
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-13 (84-86)
GSI Job No. G-2876 Depth, ft: 85.3

Grv Sand Size
crs | medium | fine

Silt Clay

<D

Particle Size, mm

Opening Phi of

Screen

U.S.

No.

Sample

Weight,

grams

Increment

Weight,

percent

Cumulative

Weight,

percent

0.2500
0.1873

6.351
4.757

-2.67
-2.25

1/4
4

0.00

0.00

0.00

0.00

0.00

0.00

0.1324
0.0787

3.364
2.000

-1.75
-1.00

6
10

0.00

0.00

0.00

0.00

0.00

0.00

0.0468
0.0331
0.0278
0.0234
0.0197
0.0166

1.189
0.841
0.707
0.595
0.500
0.420

-0.25
0.25

0.50

0.75

1.00

1.25

16
20
25
30
35
40

4.22

17.50
12.40
12.70
12.50
11.80

4.23

17.52
12.42
12.72
12.52
11.81

4.23

21.75
34.16
46.88
59.39
71.21

0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75

45
50
60
70
80
100
120
140
170
200

8.23
7.22
2.72
1.30
0.95
0.92
0.77
0.58
0.50
0.44

8.24
7.23
2.72
1.30
0.95
0.92
0.77
0.58
0.50
0.44

79.45
86.68
89.40
90.70
91.66
92.58
93.35
93.93
94.43
94.87

0.0025
0.0021
0.00174
0.00146
0.00123
0.000986
0.000790
0.000615
0.000435
0.000308
0.000197-

0.063
0.053
0.0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110
0.00781
0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
635

0.38
0.35
0.33
0.27
0.22
0.28
0.29
0.30
0.35
0.32
0.41

0.38
0.35
0.33
0.27
0.22
0.28
0.29
0.30
0.35
0.32
0.41

95.25
95.60
95.93
96.20
96.42
96.70
96.99
97.29
97.64
97.96
98.37

0.000077
0.000038
0.000019
0.000015

0.00195
0.000977
0.000488
0.000375

9.00
10.00
11.00
11.38

0.85
0.49
0.26
0.02

0.85

0.49

0.26
0.02

99.23
99.72
99.98
100.00

Cumulative Weight Percent greater than

Weight

percent
Phi r

| Value I
Particle Size

Inches I Millimeters

5
10
16
25
40
50
60
75
84
90
95

-0.23
-0.09
0.09

0.32

0.61

0.81

1.01

1.36

1.66

2.11
3.84

0.0461
0.0418
0.0371
0.0316
0.0257
0.0224
0.0195
0.0153
0.0125
0.0091
0.0028

1.171
1.061
0.942
0.804
0.653
0.569
0.496
0.388
0.317
0.231
0.070

Measure I Trask I Inman I Folk-Ward
Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
<urtosis

0.81
0.0224
0.569

0.75
0.0235
0.596

1.439
0.981
0.250

0.81

0.0224
0.569

0.87

0.0215
0.547

0.786
0.076
1.586

0.81

0.0224
0.569

0.85

0.0218
0.554

1.009
0.282
1.587

Grain Size Description
(ASTM-USCS Scale)

Medium sand
(based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt

Clay

Retained 1 Weight
on Sieve # \ Percent

4
10
40
200

>0.005 mm
<0.005 mm

0.00

0.00

71.21
23.66
3.50
1.63

TOTALS 99.90 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.
CSent Groundwater Services. Inc

Project DNAPL Characterization Study Sauget Area

Project No: GSIJob No G-2876

fVu 1
1 OS I

F
16

i
i: ii » 13

6 \

I 1. f.

S"~ 3 2« *-
•> <o W

Opeatag

la can |aHaaMtara

02500 635t
01873 4757
01324 3364
00787 2000
00468 1 189
09331 0841
OQ278 0707
00234 0596
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00063 0210
00070 0177
00059 0149
00049 0125
00041 0105
00035 0088
00029 0074
00025 0063
00021 0063
000174 00442
000146 00372
000123 00313

0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0 000197 0 00600
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

Sand Size

Particle Size Analysis - ASTM D4464M

PTS Fite No: 34379

1 Sites. Sauget Illinois Sample ID: A1-15 (85-87)

Depth, ft 86.3

medium fc'ne

I 'jf X' ^^^^
* «*• :•*: /̂
& £> •** /

£ 1 i^l^-i
11 !&= 9 § '•"
1 1 Pl^
Illll
jj jM- lp yE* * ,s>-P*j?gT*̂

jf^^fr*' L« £ |ss|fe-fit|r7

-—

.|A.lt. I

Sin I Clay

^ 90

" 80

60 «r

50 5

40 a

3o|

20

1 1 1 1 iV i,'. j; IgrH lifelslllll£l3EI

o o o S o o o d | | p | | | |

Parbd* Size, mm

Sample

Phi of U.S. Weight.

-267 1/4 0 00
-225 4 0 00
-1 75 6 0 00
-100 13 000
-025 16 167
025 2Q 1780
050 25 1510
075 30 1410
tOO 35 983
125 40 572
1 50 45 294
175 50 291
2TO 60 1 90
225 70 "37
250 80 101
275 100 099
300 120 105
325 140 101
350 170 091
3 75 200 0 85
400 230 087
425 270 092
450 325 095
4 75 400 0 94
500 450 092
532 500 120
564 635 125
600 1 34
650 1 7?
700 1 59
765 192
900 358
1000 222
1100 128
1138 013

10*00

Weight,

000
000
000
000
1 67
1780
15^0
14 10
983
572
294
291

90
37
01

099
OS
01

091
085
087
092
095
094
092
120
125
1 34
171
1 59
1 92
358
222
128
013

100.00

Cumulative

percent

000
000
000
000
167
1947
3458
4868
5851
6423
67 17
7008
7198
7335
7436
7536
7641
7742
7833
7918
8005
8097
81 92
8286
8378
8498
8623
8757
8928
9087
9279
9637
9859
9987
10000

100.00

Weight 1 Phi 1 Particle Size

percent | Value | Inches (Millimeter*

5 -016 00439 1115
10 -002 00398 1.011
16 015 00354 0.900
25 034 00311 0.789
40 060 0.0260 0.662
50 078 00229 0.581
60 1.07 00188 0.478
75 2.66 00062 0158
84 506 00012 0.030
90 6-73 00004 0.009
95 848 00001 0.003

Measure 1 Track 1 nman 1 Folk-Ward
Medorvphi 078 078 078
Medon. n 0 0229 0.0229 0.0229
Mettaamm 0581 0581 0581

Mean, phi 1.06 261 200
Mean n 00186 00066 00099
Mean mm 0474 0164 0250

Sorting 2234 2454 2.536
Sternest 0608 0743 0.763
Kutas 0315 0760 1.527
Grain Soe Duauipuun 1 Medium sand

{ASTM4ISCS Scak) 1 ObMMlanUmftamTn*)

1 on Sieve *l Percent
Gravel 4 0.00

Coarse Sand 10 0.00
MedumSand 40 6423

Fine Sand 200 14.94
SB >0 005 mm 13.61

Ctov <0 005 mm 7.21

Total 100

C PTS LaDorafcnw he Pfxxie (562) 9C7-3607 Fax (562) 907-3610



JT i o LV oratories, inc. V Groundwater d^

PTS File No:

PARTICLE SIZE

.es, Inc.
34379

SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Sample ID

A1 -07 (85-87)

A1 -15 (25-27)

A1 -15 (35-37)

A1 -03 (25-26.5)

A1 -15 (65-67)

A1 -07 (45-47)

A1 -09 (45-47)

A1 -09 (75-77)

A1-1 (85-87)

A1-1 0(45-47)

A1-1 1(95-97.5)

A1 -12 (65-67)

DNAPL Characterization Study, Sauget Area 1 Sites
GSI Job No. G-2876

Depth, ft.

85.8

25.8

36.3

25.8

66.3

45.8

46.3

75.8

85.8

46.3

96.3

66.3

Mean Grain Size
Description (1)

Fine sand

Fine sand

Fine sand

Silt

Fine sand

Medium sand

Medium sand

Medium sand

Medium sand

Medium sand

Medium sand

Medium sand

Median
Grain Size

mm

0.216

0.293

0.306

0.057

0.326

0.452

0.565

0.519

0.632

0.416

1.142

0.571

, Sauget Illinois

Particle Size Distribution, wt.

Gravel

0.00

0.00

0.00

0.00

0.00

15.04

0.00

4.31

0.00

5.27

8.62

17.42

Sand Size
Coarse | Medium | Fine

0.00 6.05 84.24

0.00 16.93 73.22

0.00 34.20 57.45

0.00 0.00 36.98

0.00 30.14 58.51

5.42 32.81 36.40

9.64 61.59 23.17

10.13 45.93 31.43

4.75 75.49 13.87

5.46 38.81 41.57

18.51 64.41 7.97

3.27 48.49 23.71

percent

Silt

6.56

6.83

6.10

53.75

8.25

(2)

(2)

(2)

(2)

(2)

(2)

(2)

Clay

3.15

3.02

2.24

9.26

3.11

(2)

(2)

(2)

(2)

(2)

(2)

(2)

Silt
&

Clay

9.71

9.85

8.35

63.01

11.36

10.33

5.60

8.19

5.89

8.89

0.49

7.11

— (1) Based on Mean from Trask



PTS Laboratories, Inc.
CSent
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16

14
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2

No:

fVu L, ,_.,__
1 OS I

Groundwater Services. Inc
DNAPL Characterization Study. Sauget Area
GSJ Job No G-2876

Particle Size Analysis - ASTM D4464M

PTS Trie No: 34379
1 Sites. Sauget Illinois Sample D: A1-07 (85-87)

Depth, ft 85.8

Sand Size |
medium |

l~"̂  *̂"̂ î BV

S"~ 2 8r> »-
«> «•> W

Op~a*
Urtll IMHtaHftm

02500 6351
01873 4757
C1324 3364
00787 2000
00468 1 189
00331 0841
00278 0707
00234 0596
00197 0500
00166 0420
00139 0354
00117 0297
00098 0290

00083 0210
00070 0177
00059 0149
00049 0125
00041 0105
00035 0088
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372

000123 00313
0000986 00250
0000790 00201

0000815 00156
0000435 00110

0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

1—

d

Phi of

Sc*aan

-267

-225

-1 75
-100

-025

025
050
075
100
125
1 50
175

225
250
275
300
325
350
375
400
425
450
475

500
532
564

600
650

700
765
900
1000

11 00
11 38

X o
0 0

U.S.

No.

m
4
6
10
16
20
25
30
35
40

45

SO
60

70

80
100

120
140

170

200

230

270

325
400

450
500

635

fine |

PL

i iij-

^̂ •GSMWii?Si§llli

Silt I Clay

^

'*•
£,:

IB.l-m i-FH

o ' o o ' o o ' P P P P a 2 2
0 0 0 0 P g g

0 0

Particle Size, mm
Sample 1
WMght,

000
coo
000
000
086
1 38
C74
057
075
175
332
1010

1480

1840

1670

11 00
549
234
1 19
092
081
068
058
047

042
053
051

051
064

063
078
1 52
100
058
008

100.00

•UM^MV^MMVtvcrvnvn

percent

ex
000
000
000
086
1 38
074
057
075
175
332
1010

1480

1840

1670

11 00
549
2.34

1 19
092
081
068
058
047

042
053
051

051
064

063
078
1 52
100
058
005

100.00

Cumulative
Weight,

000
000
000
000
086
224
298
355
430
60S
937
1947

3426

5266
6935
8035
8584
8818

8937
9029
91 10
91 78
9236
9283

9325
9378
9429

9480
9544

9607
9685
9837
9937
9995
10000

100.00

inn

90

80

70 ^

60 £

50 5

40 a

303

20

10

Cumulative Weight Percent greater than

Vteight 1 Phi 1 Particle Size

pcfoent 1 Vstoe | inches | Millimeters

5 110 00184
10 152 0.0138
16 166 00124
25 1.84 00110
40 208 00093
SO 221 00065
60 236 0.0077
75 263 0.0064
84 2.92 0.0052
90 367 00031
95 6.16 00006

0466
0.350
0.316
0279
0.237
0216
0195
0.162
0.132
0.078
0014

Measure 1 Track 1 bman 1 Folk-Ward
ktoftan, pta 221 221
Uedan, n 0 0085 0.0065
Medan. mm 0216 0216

Heart, ph 2.18 229
Uean, in 0 0087 0 0080
Mean, mm 0220 0204

Sortng 1313 0626
Skewness 0965 0122
<urtoec 0215 3041

221
00085
0216

226
0.0082
0208

1.080
0.341
2.642

Grain Size Doauiption 1 Fine sand
(ASTM4JSCS Sate} I ttmma on UOT ton Tr»*)

Ion Sieve «l Percent
Grovel 4

Coarse Sand 10
UedunSand 40

FneSand 200
Sk X) 005 mm

Ctay O 005 mm

Total

0.00
0.00
6.05
8424
6.56
3.15

100

C FTS LJtaalones, Inc Phooe (5621 907-36C7 Fax (562) 907-3610



PTS Laboratories, Inc.
Client:
Project
Project

25

20

*r15.
|

"ci 10

te,

5

^

No:

Grv

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No:
1 Sites, Sauget Illinois Sample ID:

Depth, ft:

Sand Size
crs | medium

IP

35 5 § o S
CO CO v- !*•» u.
<D

1

K

j]I
a

CO T- O O O

Opening I Phi of

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.189 -0.25
0.841 0.25
0.707 0.50
0.595 0.75
0.500 1.00
0.420 1.25
0.354 1.50
0.297 1.75
0.250 2.00
0.210 2.25
0.177 2.50
0.149 2.75
0.125 3.00
0.105 3.25
0.088 3.50
0.074 3.75

0.0025 0.063 4.00
0.0021 0.053 4.25
0.00174 0.0442 4.50
0.00146 0.0372 4.75
0.00123 0.0313 5.00
0.000986 0.0250 5.32
0.000790 0.0201 5.64
0.000615 0.0156 6.00
0.000435 0.0110 6.50
0.000308 0.00781 7.00
0.000197 0.00500 7.65

U.S.
No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60
70
80
100
120
140
170
200
230
270
325
400
450
500
635

0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

IIin
8 K

fine

x^""

: 8 8

.— - — •

FT

Silt

_— ' •-

o o o o o °.o

Particle Size, mm

Sample

Weight,

grams

0.00
0.00
0.00
0.00
0.64
1.33
0.85
1.27
3.78
9.06
12.00
19.80
14.90
10.30
5.89
3.46
2.46
1.86
1.42
1.11
0.82
0.64
0.58
0.50
0.43
0.55
0.56
0.55
0.70
0.68
0.82
1.52
0.93
0.52
0.05

100.00

Increment

Weight,

percent

0.00
0.00
0.00
0.00
0.64
1.33
0.85
1.27
3.78
9.06
12.00
19.80
14.90
10.30
5.89
3.46
2.46
1.86
1.42
1.11
0.82
0.64
0.58
0.50
0.43
0.55
0.56
0.55
0.70
0.68
0.82
1.52
0.93
0.52
0.05

100.00

Cumulative

Weight,

percent

0.00
0.00
0.00
0.00
0.64
1.97
2.82
4.09
7.87
16.93
28.94
48.74
63.64
73.95
79.84
83.30
85.76
87.62
89.04
90.15
90.97
91.61
92.19
92.69
93.12
93.67
94.23
94.78
95.48
96.16
96.98
98.50
99.43
99.95
100.00

100.00

O O O °.o

34379

A1-15(25-27)

25.8

Clay

ifc.

0.
00

09
77

0.
00

03
75

r 100

90

80

70 >e
«n -I

> 
8
 

8
 

£
 

g
 

I
C

um
ul

at
iv

e
 W

l

• IU

0

Cumulative Weight Percent greater than

Weight 1 Phi I

percent | Value |

5 0.81
10 1.06
16 1.22
25 1.42
40 1.64
50 1.77
60 1.94
75 2.29
84 2.82
90 3.72
95 6.16

Particle Size

Inches | Millimeters

0.0225
0.0189
0.0169
0.0147
0.0126
0.0115
0.010.3
0.0080
0.0056
0.0030
0.0006

0.570
0.480
0.428
0.374
0.321
0.293
0.261
0.204
0.141
0.076
0.014

Measure 1 Trask 1
Median, phi 1 .77
Median, in. 0.0115
Median, mm 0.293

Mean, phi 1.79
Mean, in. 0.0114
Mean, mm 0.289

Sorting 1.355
Skewness 0.943
Kurtosis 0.211

Inman 1 Folk-Ward
1.77

0.0115
0.293

2.02
0.0097
0.246

0.799
0.315
2.348

1.77
0.0115
0.293

1.94
0.0103
0.261

1.209
0.478
2.500

Grain Size Description 1 Fine sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # I Percent

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Silt >0.005 mm

Clay <0.005 mm

Total

0.00
0.00
16.93
73.22
6.83
3.02

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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No:

Groundwater Services. Inc
DNAPL Characterization Study.
GSIJob No. G-2876

Sauget Area

Particle Size Analysis - ASTM D4464M

PTS File No: 34379
1 Sites, Sauget Illinois Sample ID: A1-15 (35-37)

Depth, ft: 36.3

nn, 1 Sand Sa£ \
\ en | medium

iiiteHra

|

i
hi•B

I
;.B

fine 1

*»§»•-•

1

liIB 1
pH^̂ ^Hf |

5 2 8
r» r» «••
«J) •*> ^

OP—*Mean jliaaanlin

02500 63ST
01873 4757
01324 3364
00787 2000
00468 1 189
00331 0641
00278 SJ707
00234 0595
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 01*9
00049 0125
00041 0105
00035 0088
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372
000123 00313

0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0000197 000500
0900077 000195
0000038 C 000977
0000019 0000488
0000015 0000375

TOTALS

r-.
S
0

Phi of

-267
-225
-175
-100
•025
025
050
075
100
125
1 50
175
200
225
250
Z75
300
325
350
375
400
425
450
475
500
532
564

600
650
700
765
900
1C 00
1100
1138

§
0 O

U.S.

No.

4

6
10
16
20
2S
30
35
40
45
SO
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

/^~

Ife?

Silt 1 Clay

— - —

F f̂cTn -.. 1-..I 1, l>l- 1,̂ 4-l̂ m f̂elm

o" o

Particle Size, mm

VMpjht,

COG
000
000
000
142
573
530
857
741
780
683
1070
1050
1050
814
480
249
1 51
1 12
091
079
068
056
047
042
052
048
047
058
053
061
1 14
069
038
004

100.10

Increment

Weight,

000
000
000
000
1 42
573
530
656
740
779
682
1069
1049
1049
813
480
249
1 51
1 12
091
079
068
056
047
042
052
048
047
058
053
061
1 14
069
038
004

100.00

Cumulative
UlKlab*TveigTO,

percent

000
000
000
000
1 42
7 14
1244
1900
2641
3420
41 02
5172
6221
7270
8083
8563
8811
8962
9074
9165
9244
9312
9368
9415
9457
9509
9557
9604
9662
9715
9776
9889
9958
9996
10000

100.00

100

90

80

70 ^

50 ?

40 1

303

20

10

0

Cunwftflttve wtetont Pefcent QfMter th«vi

Mfaight 1 Phi 1 ParticteSize

percent | Value | Inches | Millimeters

5 006 00377
10 0.38 00302
16 064 00253
25 095 0.0203
40 146 00143
50 1.71 00120
60 195 00102
75 232 00079
84 Z67 00062
90 333 0.0039
95 527 00010

0.957
0.766
0.644
0.517
0363
0306
0259
0.200
0.158
0.099
0.026

Measure 1 Trask 1 hwnan 1 Folk-Ward
Ueoon,pt» 171 1.71
Median, ti 0.0120 0 0120
Median, mm 0 306 0.306

Mean, ph 148 165
Mean, n 0 0141 0 0125
Mean, mm 0.358 0 319

Sorting 1607 1015
Skewnesc 1052 -0059
KiVtnac 0237 1563

1.71
0.0120
0.306

1.67
0.0124
0314

1.296
0.154
1.558

Grain Size Description 1 Fine sand
(ASTU-USCS Safe) 1 (bMMdanUwitofnTmk)

Dttscvipboffi 1 Reteatned 1 WetQnt
Ion Sieve tl Percent

Qravef 4
Coarse Sand 10
MedunSand 40

FneSand 200
S* >0 005 mm

Ctay <0.005mm

Total

0.00
000
34.20
57.45
6.10
Z24

100

C PTS Laboratories, Ite Phone (562; 9CP-3607 Fax:(562)907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:

Project:

Project No:

Groundwater Services, Inc. PTS File No:

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID:

GSI Job No. G-2876 Depth, ft:

Grv Sand Size

crs | medium | tine
Silt Clay

34379

A1-03 (25-26.5)

25.8

100

Particle Size, mm

Opening

Inches

Phi of
Screen

U.S.

No.

Sample

Weight,

grams

Increment

Weight,

percent

Cumulative

Weight,

percent

0.2500
0.1873

6.351
4.757

-2.67
-2.25

1/4
4

0.00

0.00

0.00

0.00

0.00

0.00

0.1324
0.0787

3.364
2.000

-1.75
-1.00

6
10

0.00

0.00

0.00

0.00

0.00

0.00

0.0468
0.0331
0.0278
0.0234
0.0197
0.0166

1.189
0.841
0.707

0.595
0.500
0.420

-0.25
0.25

0.50

0.75

1.00

1.25

16
20
25
30
35
40

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

OT354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75

50
60
70
80
100
120
140
170
200

0.05
0.27
0.50
1.04
2.15
4.01
5.77
7.08
7.84
8.28

0.05
0.27
0.50
1.04
2.15
4.01
5.77
7.08
7.84
8.28

0.05
0.32
0.82
1.86
4.01
8.02
13.79
20.87

28.71
36.99

0.0025

0.0021

0.00174
0.00146

0.00123

0.000986

0.000790

0.000615
0.000435

0.000308

0.000197

0.063

0.053

0.0442
0.0372

0.0313
0.0250

0.0201

0.0156
0.0110

0.00781

0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
635

8.36
8.05
7.29
6.22
5.06
5.01
3.66
2.95
2.82
2.09
2.25

8.36
8.05
7.29
6.22
5.06
5.01
3.66
2.95
2.82
2.09
2.25

45.35

53.40

60.68
66.90

71.96
76.97

80.63

83.58
86.40

88.49

90.74

0.000077

0.000038

0.000019
0.000015

0.00195

0.000977

0.000488
0.000375

9.00
10.00
11.00
11.38

4.24

2.93

1.89
0.20

4.24

2.93

1.89
0.20

94.98

97.91
99.80
100.00

Cumulative Weight Percent greater than

Weight

percent

Phi
Value

Particle Size

Inches | Millimeters

5
10
16
25
40
50
60
75
84
90
95

2.56

2.84

3.08

3.38

3.84

4.14

4.48

5.19

6.07

7.43

9.01

0.0067

0.0055
0.0047
0.0038
0.0027
0.0022
0.0018
0.0011
0.0006
0.0002
0.0001

0.169
0.140
0.118
0.096

0.070
0.057
0.045
0.027

0.015
0.006
0.002

Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.

Mean, mm

Sorting
Skewness
Kurtosts

Trask I Inman I Folk-Ward
4.14

0.0022
0.057

4.02
0.0024

0.062

1.874
0.905
0.256

4.14
0.0022

0.057

4.58

0.0017

0.042

1.498
0.288
1.151

4.14

0.0022
0.057

4.43

0.0018
0.046

1.726
0.398
1.458

Grain Size Description
(ASTM-USCS Scale)

Silt
(breed on Mean from Trask)

Description

Gravel

Coarse Sand
Medium Sand

Fine Sand

Silt

Clay

Retained I Weight
on Sieve # \ Percent

4
10
40

200
>0.005 mm
<0.005 mm

0.00

0.00

0.00

36.98
53.75
9.26

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax (562) 907-3610
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Groundwater Services. Inc.
: DNAPL Characterization Study. Sauget Area

No: GSI Job No G-2876

<Vu 1
1 OS I

8 3 ?
•> r> ••-

Op— g
lican iMOhnetan

02500 6351
01873 4757
01324 3364
00787 2000
00468 i 189
00331 0841
00278 0707
00234 0505
00197 0500
00166 0420
00130 0354
00117 0297
00008 0250
00083 0210
00070 0177
00050 0140
00040 0125
00041 0105
00035 0088
00029 0074
0 0025 0 063
00021 0053
000174 00442
000146 00372
000123 00313
0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000306 000781
0000197 000500
0000077 000195
0000038 0000077
0000019 0000488
0000015 0000375

TOTALS

Particle Size Analysis - ASTM D4464M

PTS Fife No: 34379
1 Sites, Sauget Illinois Sample ID: A1-15 (65-67)

Depth, ft: 66.3

Sand Size |
medium 1

iHI
r— o »e s s
o o o

Phi of
Screen

-267
-225
-1 75
-1 00
-025
025
050
075
too
125
1 50
175
200
225
250
275
300
325
350
375
400
425
450
475
500
532
564
600
650
700
765
900
1000
1100
11 38

UJS.

Mo.

4

6
10
16
20
25
30
35
40
45
SO
60

70
80
100
120
140
170

200
230
270
325
400

450
500
635

i /

Ln
SJILpi

fine

,/- —

Ibr

I
Silt 1 Clay

1 I- II 1 I - t- • >. •- *-->»•*- i-- -iss-is ••••— 1

0 O

Particle Size, mm

Sample

Wilflht.

grame

000
000
000
000
1 76
352
241
353
703
1190
1230
1590
962
644
454
338
241
163
122
109
096
082
071
064

059
072
066
066
083
077
089
158
095
053
005

100.00

~~
000
000
000
000
' 76
352
241
353
703
1190
1230
1589
962
644
454
338
241
163
122
109
098
082
071
064

059
072
066
066
083
077
089
1 58
095
053
005

100.00

Cumulative

Weight,

000
000
000
000
1 76
528
769
1122
1824
3014
4243
5833
6794

7438
7892
8230
8471
8634
8755
8864
8960
9042
91 13
91 77

9236
9308
9374
9440
9523
9600
9689
9847
9942
9995
10000

100.00

100

90

80

70

60 J

50 5

40 1

303

20

10

Cumulative Weight Percent greater than

Weight | Phi | PartideSize

percent | Value | Inches [Millimeters

5 021 00340
10 066 00248
16 092 00208
25 1 14 0 0178
40 145 00144
SO 162 0.0128
60 179 00114
75 228 0 0081
84 293 00052
90 412 0.0023
95 636 00005

0864
0.631
0528
0.453
0.366
0.326
0288
0.205
0.132
0.057
0012

Measure 1 Trask 1 bunan 1 Folk-Ward
Medon . pti 162 162
Medon, n 0 0128 0 0128
Mr itan. mm 0 326 0.326

Mean pri 160 192
Uean,n 00130 00104
Mean, mm 0.329 0264

Soring 1486 1.003
Skevnesc 0 937 0 303
Kifftoss 0216 2065

1.62
0.0128
0.326

1.82
0.0111
0.283

1433
0423
£207

Grain Size Desciiption 1 Fine sand
(ASTU4JSCS Scato) 1 (tend an Mm from Trask)

Description 1 ItetttiMd 1 WcjQht
Ion Sieve*! Percent

Owe! 4
CoaneSand 10
UedunSand 40

FneSand 200
S* X) 005 mm

CJay O.005 mm

Total

000
0.00
30.14
5851
8.25
3.11

100

C FTS Sjtaratorm Inc PDone (562. 9C7-3607 Fax (562) 907-3610



PTS Laboratories, Inc.
Client:
Project:
Project Nc

4R

R
et

ai
ne

d
 W

ei
gh

t, 
%

D
M

>
O

5
O

)
O

r
o

*
.

C

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area

r. GSI Job No. G-2876

Gravel

1
Hi

•mi1

1 Sites

Particle Size Analysis -

, Sauget Illinois

PTS File No:
Sample ID:
Depth, ft:

Sand
coarse |

I
If
i

1
1

-> ^^

Opening | Phi e
Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

HV,llllliiM'4/:lB33P

U.S.
>f Sieve

Ml NO.

25.002 -4.64 1
12.501 -3.64 1/2
9.500 -3.25 3/8
6.351 -2.67 1/4
4.757 -2.25 4
3.364 -1.75 6
2.000 -1.00 10
1.414 -0.50 14
1.000 0.00 18
0.707 0.50 25
0.500 1.00 35
0.420 1.25 40
0.354 1.60 45
0.250 2.00 60
0.177 2.50 80
0.125 3.00 120
0.074 3.75 200
0.053 4.25 270
0.037 4.75 400

PAN

© PTS Laboratories, Inc.

Sample
Weight

grams

0.00
0.00
0.00
2.92
0.27
0.32
0.83
0.66
0.82
1.46
2.38
1.64
0.93
1.61
1.17
2.74
1.27
0.38
1.22
0.59

21.21

medium

P

'£•&i1

pilill

1

jx
IP
{ft

Iflr

Sieve Size

Increments
Weight,

percent

0.00
0.00
0.00
13.77
1.27
1.51
3.91
3.11
3.87
6.88
11.22
7.73
4.38
7.59
5.52
12.92
5.99
1.79
5.75
2.78

100.00

1

^

a
M

m o

1 Cumulative
Weight,
percent

0.00
0.00
0.00
13.77
15.04
16.55
20.46
23.57
27.44
34.32
45.54
53.28
57 66
65.25
70.77
83.69
89.67
91.47
97.22
100.00

100.00

Tine

S

m

8

S

1

1

§

x — -

I

ASTM D422M

34379
A1 -07 (45-47)

45.8

Silt/Clay

X"

•̂
§§s!ĉ

m
8 B 1

1

1

•inn

°
S

g
S

S
g

§
c

i
§

8
c

C
um

ul
at

iv
e
 W

ei
gh

t, 
%

Cumulative Weight Percent greater than
Weight 1

percent |

5
10
16
25
40
50
60
75
84
90
95

Phi
Value

-3.04
-2.83
-1.93
-0.32
0.75
1.14
1.65
2.66
3.04
3.84
4.56

I Particle Size

Inches

0.3231
0.2792
0.1502
0.0490
0.0234
0.0178
0.0125
0.0062
0.0048
0.0027
0.0017

Millimeters

8.208
7.091
3.816
1.244
0.593
0.452
0.318
0.158
0.122
0.070
0.042

K2=*:Miir
Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
Kurtosis

Trask
1.14

0.0178
0.452

0.51
0.0276
0.701

2.808
0.979
0.077

Grain Size Description
(ASTM-USCS Scale)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clav

1 Inman 1
1.14

0.0178
0.452

0.55
0.0268
0.681

2.486
-0.238
0.528

Folk-Ward
1.14

0.0178
0.452

0.75
0.0234
0.594

2.393
-0.169
1.045

I Medium sand
(based on Mean from Trask)

I Retained
on Sieve #

4
10
40
200
<200
Total

Phone: (562) 907-3607

Weight
Percent

15.04
5.42
32.81
36.40
10.33

100

Fax:(562)907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Cfitnt

Project:

Project Mo:

Groundwater Services. Inc PTS File No: 34379
DNAPL Characterization Study. Sauget Area 1 Sites, Saugel Illinois Sampteff): A1-09 (45-47)

GSI Job No G-2876 Depth, ft 46.3

Gravel Sand
coarse medium nne Silt/Clay

CM rt

Sieve Size

PMof
Screen

UJS.

Sieve
No.

San*** Cumulative Cum ative Weight P« rthan

Particle Size
[Millimeters

09644
04922
03740
02500
01873

25002
12501
9500
6351
4757

-464
-364
-325
-267
-225

1/2
ye
1/4
4

coc
coo
000
000
000

000
000
000
000
000

000
000
000
000
000

01324
00767

3364
2000

-175
-100

6
1C

038
086

295
669

295
964

00557
00394
00278
00197
00166

1414
1000
0707
0500
0420

-050
000
050
1 00
125

14
18
25
35
40

078
120
168
237
1 89

607
933
1306
1843
14 70

1571
2504
3810
5653
7123

5
10
16
25
40
50
60
75
84
90
95

-152
-097
-048
000
055
082
1.06
142
264
292
393

01130
00771
00551
00394
0.0269
00223
00189
0.0147
00063
00052
00026

2.869
1.960
1399
1.001
0.682
0565
0.480
0.374
0.161
0.132
0066

00098
00070
00049
00029

0354
0250
0177
0125
0074

1 50
200
250
300
375

45
60
80
120
200

0 T2
039
017
134
036

560
303
132

1042
280

7583
7986
81 18
9160
9440

00021
00015

0053
0037

425
475 400

022
013

1 71
101

96 11
9712

PAN 03? 288 10000

Median, in
Median, mm

Mean, phi
Mean, in
Mean, mm

Sorting
Skewness
KlJtOSS

00223
0565

054
00271
0688

1636
1083
0172

0.0223
0565

1.08
00187
0475

1.560
0162
0746

0.0223
0565

0.99
0.0198
0.503

1.605
0.151
1.571

Grain Size Description
(ASTM-USCS!

Medium sand
j on Mere from TrariO

Gravel
Coarse Sand
MedunSand

FneSand
S*/Oav

I Retained I
on Sieve f I

Weight
Percent

4
10
40
200
<200

0.00
9.64
61.59
23.17
5.60

TOTALS 1286 10000 10000 Total 100
C PTS Laboratories he Phone (562* 9C7-3607 Fax (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client:

Project:

Project No:

Groundwater Services, Inc. PTS File No: 34379

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-09 (75-77)
GSI Job No. G-2876 Depth, ft: 75.8

Gravel 1J fcoi
Sand

rse | meaium |

Sieve Size

Opening Phi of

Screen

U.S.

Sieve

No.

Sample

Weight

grams

Incremental

Weight,

percent

Cumulative

Weight
percent

0.9844
0.4922
0.3740
0.2500
0.1873

25.002
12.501
9.500
6.351
4.757

-4.S4
-3.64
-3.25
-2.67
-2.25

1
1/2
3/8
1/4
4

0.00
0.00
0.00
0.00
0.71

0.00
0.00
0.00
0.00
4.31

0.00
0.00
0.00
0.00
4.31

0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166

3.364
2.000

-1.75
-1.00

6
10

0.38
1.29

2.31
7.83

6.61
14.44

1.414
1.000
0.707
0.500
0.420

-0.50
0.00
0.50
1.00
1.25

14
18
25
35
40

0.74
1.12
1.72
2.55
1.44

4.49
6.80
10.44
15.47
8.74

18.93
25.73
36.17
51.64
60.38

Cumulative Weight Percent greater than

Weight

percent

Phi

Value

Particle Size

5
10
16
25
40
50
60
75
84
90
95

Inches | Millimeters

-2.10
-1.43
-0.83
-0.05
0.62
0.95
1.24
1.88
2.78
3.36
4.56

0.1688
0.1058
0.0698
0.0409
0.0255
0.0204
0.0167
0.0107
0.0057
0.0038
0.0017

4.287
2.686
1.773
1.038
0.649
0.519
0.424
0.272
0.146
0.097
0.042

0.0139
0.0098
0.0070
0.0049
0.0029

0.354
0.250
0.177
0.125
0.074

1.50
2.00
2.50
3.00
3.75

45
60
80
120
200

1.11
1.73
0.16
1.60
0.58

6.74
10.50
0.97
9.71
3.52

67.11
77.61
78.58
88.29
91.81

Measure I Trask I Inman I Folk-Ward

0.0021
0.0015

0.053
0.037

4.25
4.75

270
400

0.37
0.25

2.25
1.52

94.05
95.57

PAN 0.73 4.43 100.00

Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
Kurtosis

0.95
0.0204
0.519

0.61
0.0258
0.655

1.952
1.025
0.148

0.95
0.0204
0.519

0.98
0.0200
0.508

1.803
0.016
0.848

0.95
0.0204
0.519

0.97
0.0201
0.512

1.911
0.051
1.415

Grain Size Description
(ASTM-USCS Scale)

Medium sand
(based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clay

Retained
on Sieve *

Weight
Percent

10
40
200
<200

4.31
10.13
45.93
31.43
8.19

TOTALS 16.48 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610



PTS Laboratories, Inc.
CSerrt:
Project
ftiinT* r • *••-KrufCvI PP

30

10

5

>:

Groundwa
DNAPLCI
GSIJobN

Gravel

ter Services, Inc
UUaLJCiLZd

o G-2876
non ouioy. oauget Area

Parttde Size Analysis -

PTS Fie No:
1 Sites, Sauget Illinois Sample tth

Depth, ft

I Sand
coarse | meaium

s

1

^ -̂"
I /

*f-*•

^

,- —

&ITOUI.

_^-—

ASTM D422M

34379

A1-1 (85-87)

85.8

>y

WiMSSKM

•
=rjnl

" 2 § j ' » « o ? ;

Opening
Inches | lUbMftw*

09644
04922
03740
02500
01873
01324
00787
00557
00394
00278
00197
00166
Din 39
00098
0X70
00049
00029
00021
00015

TOTALS

25002
12501
9500
635t
4757
3364
2000
H 414
1000
C707
0500
0420
0354
0250
0 177
0125
0074
0063
0037

Phi of

Screen

-464
-364
-325
-267
-225
-1 75
-100
-050
000
050
100
125
1 50
200
250
300
375
425
475

U.S.

Sieve

No.
1

1/2

4
6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample

grams
000
000
000
000
000
005
095
1 42
232
379
619
217
1 00
080
014
062
036
028
020
076

2105

ill
Sieve Size

Weight,

000
000
000
000
000
024
451
675
1102
1800
2941
1031
4 75
380
067
295
1 71
1 33
095
361

10000

Weight,
ptfctnt

000
000
000
000
000
024
475
11 50
2252
4052
6993
8024
8499
8879
8945
9240
94 11
9544
9639
10000

10000

^^ f̂cet-ET-̂ ,

• 9 8 6 9
9
1

inn

90

80

70 *

60 -3

" i
30 Q

20

10

0

Cumuttbve ttteight Peicent greater than
tU^M^vt 1 Dku 1 PI II • li 1 III T-I-B 11weigfu • rn • KarDde oize

P•rosnt | Value | Inch-
5 -098 00777
10 -061 00601
16 -030 00483
25 0 07 0 0375
40 049 00281
50 0 66 0 0249
60 0.83 00221
75 1.12 00181
84 145 00144
90 259 00065
95 4.08 00023

Millimeters
1.975
1 527
1.227
0953
0.714
0.632
0562
0459
0.367
0.166
0.059

Measure 1 Trask 1 kunan k
Median, phi 0 66 0 66
Median, n 0 0249 0 0249
Median, mm 0 632 0 632

Mean, phi 0 50 0 58
Mean, in. 0.0278 0 0264
Mean, mm 0 706 0.671

Sorting 1441 0872
Skewness 1 046 -0 097
KurtoSK 0181 1906
Gi

Folk-Ward
0.66

0.0249
0.632

0.60
0.0259
0.658

1.204
0.127
1.970

•mt Size Peaciipliuii 1 Medium sand
(ASTU-USCSScrie) 1 (bMcd on Mean from Trask)

Dg>ciipt>on 1 RcttHnod 1
Ion Sieve tl

Gravel 4
Coarse Sand 10
MedunSand 40

FneSand 200
S*Ctav <200

Total

Weight
Percent

0.00
4.75
7549
1387
589

100
C PTS laboratories me Phone (562)907-3607 Fax (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis • ASTM D422M

Client:

Project:

Project No:

Groundwater Services, Inc. PTS File No: 34379

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-10 (45-47)

GSI Job No. G-2876 Depth, ft: 46.3

Gravel Sand
coarse | medium | nne Silt/Clay

Sieve Size

Opening Phi of

Screen

U.S.

Sieve

No.

Sample

Weight

grams

Incremental Cumulative

Weight,

percent
Weight,
percent

0.9844
0.4922
0.3740
0.2500
0.1873

25.002
12.501
9.500
6.351
4.757

-4.64
-3.64
-3.25
-2.67
-2.25

1
1/2
3/8
1/4
4

0.00
0.00
0.00
0.00
0.86

0.00
0.00
0.00
0.00
5.27

0.00
0.00
0.00
0.00
5.27

0.1324
0.0787

3.364
2.000

-1.75
-1.00

6
10

0.35
0.54

2.15
3.31

7.42
10.73

0.0557
0.0394
0.0278
0.0197
0.0166

1.414
1.000
0.707
0.500
0.420

-0.50
0.00
0.50
1.00
1.25

14
18
25
35
40

0.73
0.84
1.36
2.10
1.30

4.48
5.15
8.34
12.88
7.97

15.21
20.36
28.69
41.57
49.54

0.0139
0.0098
0.0070
0.0049
0.0029

0.354
0.250
0.177
0.125
0.074

1.50
2.00
2.50
3.00
3.75

45
60
80
120
200

1.26
2.02
0.43
2.24
0.83

7.73
12.39
2.64
13.73
5.09

57.27
69.65
72.29
86.02
91.11

0.0021
0.0015

0.053
0.037

4.25
4.75

270
400

0.46
0.26

2.82
1.59

93.93
95.52

PAN 0.73 4.48 100.00

Cumulative Weight Percent greater than

Weight

percent

Phi

Value

Particle Size

Inches I Millimeters

5
10
16
25
40
50
60
75
84
90
95

-2.27
-1.17
-0.42
0.28
0.94
1.26
1.61
2.60
2.93
3.59
4.59

0.1901
0.0883
0.0528
0.0325
0.0205
0.0364
0.0129
0.0065
0.0052
0.0033
0.0016

4.829
2.243
1.341
0.824
0.522
0.416
0.328
0.165
0.132
0.083
0.042

ian, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
Kurtosls

0.0164
0.416

1.02
0.0195
0.495

2.235
0.887
0.153

0.0164
0.416

1.25
0.0165
0.420

1.675
-0.008
1.047

0.0164
0.416

1.26
0.0165
0.419

1.876
-0.020
1.211

Grain Size Description
(ASTM-USCS Scale)

Medium sand
(based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clay

Retained
on Sieve *

4
10
40
200
<200

Weight
Pe

5.46
38.81
41.57
8.89

TOTALS 16.31 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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Groundwater Services. Inc.

DNAPL Characterization Study. Sauget Area 1

>: GSI Job No G-2876

Gravel

^f

- s? §

Opening

Inches

09844
04922
03740
02500
01873
01324
00787
00557
00394
00278
00197
00166
OO139
00098
00070
00049
00029
00021
00015

TOTALS

25002
12501
9500
6351
4757
3364
2000
1 414
1000
0707
0500
0420
0354
0250
OT77
0125
0074
0053
0037

Particle Size Analysis - ASTM D422M

PTS FOe No: 34379
Sites, Sauget Illinois Sample tth A1-1 1 (95-97.5)

Depth, ft 96.3

1 Sand | 0:UM_ I
1 coarse |

SU—

ji
S— H

i§B9
IfllgBiB

HIHĵ BjBj

meoium

I--V.., 1 .

^K_

•1
&^^^B f̂3&lsa

&mB^̂ S&£m
B^̂ ^HSB^̂ ^P

mmi
- ••;. . - -•. '• :

T ' •.. %. "•**.*

!li ggj Hi Bii £j ,-.y : : ̂  '&

*

Phi of

Screen

-464
-364
-325
-267
-225
-1 75
-100
-050
000
050
1.00
125
1 50
200
250
300
375
425
475

V «D

U.S.

Sieve

No.
1

1/2
3/8
1.U

4

6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

2 2 5

Sample

000
000
000
127
084
093
360
317
393
427
353
086
035
086
038
027
009
002
003
007

2447

1 nne |

1 t—~-t

ill PH
^^s^-^^si'feq__

Sieve Size *" N * °-

WMght.

pwcwrt

000
000
000
519
343
380
1471
1295
1606
1745
1443
351
1 43
351
1 55
1 10
037
008
012
029

10000

Cumulative

000
000
000
519
862
1242
2714
4009
5615
7360
8803
91 54
9297
9649
9804
9914
9951
9959
9971
10000

100.00

Cumutatrve Weight Percent greak

J
100

90

80

70 ^

.}
50 1
« |
30 o

20

10

jr than

Weight 1 Phi 1 Particle Size

percent | Value | Inches | Millimeters

5 -269 02538
10 -Z07 01652
16 -157 01167
25 -111 0.0849
40 -050 00558
50 -0 19 0 0450
60 011 0.0365
75 055 00269
84 086 00217
90 1 14 00179
95 179 0.0114

6.445
4195
2964
2.157
1.418
1 142
0.926
0.684
0.551
0454
0.289

MriMiar 1 Trask 1 TnmanH

Median, in 0 0450 0 0450
Median, mm 1 142 1 142

Mean, phi -0 51 -0 35
Mean, n 0 0559 0 0503
Mean, mm 1 420 1278

Sorting 1776 1214
Sicewness 1063 -0134
Kurtoss 0.197 0844

Folk-Ward
-0.19

0.0450
1.142

-0.30
00485
1.231

1.285
-0.124
1.107

Grain Size Description 1 Medium sand
(ASTU-USCS Scale) 1 (band on Um from TrariO

Description 1 Retained
1 on Sieve*

Gravel 4
Coarse Sand 10
Meoium Sand 40

FneSand 200
SaVCJav <200

Total

Weight
Percent

18.51
64.41
7.97
049

100

C PTS Labcrafcnes, me Phone (562)907-3607 Fax (562) 907-3610
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Opening
Inches | Millimeters

0.9844 25.002
0.4922 12.501
0.3740 9.500
0.2500 6.351
0.1873 4.757
0.1324 3.364
0.0787 2.000
0.0557 1.414
0.0394 1.000
0.0278 0.707
0.0197 0.500
0.0166 0.420
0.0139 0.354
0.0098 0.250
0.0070 0.177
0.0049 0.125
0.0029 0.074
0.0021 0.053
0.0015 0.037

TOTALS

Particle Size Analysis - ASTM D422M

Groundwater Services, Inc. PTS File No: 34379

ONAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-12 (65-67)
GSI Job No. G-2876 Depth, ft: 66.3

| coarse |

sSfcr
«ftifc
ft

ii
ll__^~^
fiF^ !̂ j

D 5 •«»• 10 o •* oo
»5 1- 1- »- T-

I U.S. Sample
Phi of Sieve Weight

| Screen No. grams

-4.64 1 0.00
-3.64 1/2 0.00
-3.25 3/8 0.00
-2.67 1/4 2.60
-2.25 4 0.17
-1.75 6 0.15
-1.00 10 0.37
-0.50 14 -0.19
0.00 18 0.66
0.50 25 1.94
1.00 35 3.65
1.25 40 1.65
1.50 45 0.79
2.00 60 1.22
2.50 80 0.42
3.00 120 0.71
3.75 200 0.63
4.25 270 0.25
4.75 400 0.32

PAN 0.56

15.90

meaium

1
8

1£*^

m

ĵ ^^e* w £

^ 1 f(! 5JJJ 5JSs&' ii '.'

Sand
I nne

1

1

i&*•=• ,
ilii
ill

^~~

IP no--!

Sieve Size ^~ N

ncremenfc

Weight,
percent

0.00
0.00
0.00
16.35
1.07
0.94
2.33
-1.19
4.15
12.20
22.96
10.38
4.97
7.67
2.64
4.47
3.96
1.57
2.01
3.52

100.00

\\ Cumulative
Weight,

percent

0.00
0.00
0.00
16.35
17.42
18.36
20.69
19.50
23.65
35.85
58.81
69.18
74.15
81.82
84.47
88.93
92.89
94.47
96.48
100.00

100.00

Silt/Clay

90

80

70 *
£

60 •£

50 |

40 -3

30 3

„
» s ?o <?

* CL

Cumulative Weight Percent greater than
Weight Phi

percent Value

5 -3.07
10 -2.89
16 -2.68
25 0.06
40 0.59
50 0.81
60 1.03
75 1.56
84 2.41
90 3.20
95 4.38

Particle Size
Inches | Millimeters

0.3307 8.400
0.2924 7.427
0.2522 6.406
0.0379 0.962
0.0261 0.664
0.0225 0.571
0.0193 0.490
0.0134 0.340
0.0074 0.188
0.0043 0.109
0.0019 0.048

I •.'.lAMIUJi ̂ •iTTU'M •IITO1MMJ3I*'J£T7.B
Median, phi 0.81
Median, in. 0.0225
Median, mm 0.571

Mean, phi 0.62
Mean, in. 0.0256
Mean, mm 0.651

Sorting 1.682
Skewness 1.002
Kurtosis 0.043
Grain Size Description

(ASTM-USCS Scale)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clay

0.81 0.81
0.0225 0.0225
0.571 0.571

-0.13 0.18
0.0432 0.0347
1.097 0.883

2.546 2.402
-0.370 -0.205
0.464 2.036

Medium sand
(based on Mean from Trask)

Retained Weight
on Sieve # Percent

4 17.42
10 3.27
40 48.49
200 23.71
<200 7.11

Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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PROJECT NAME:
PROJECT NO:

Groundwater Services, Inc
PTS File No: 34379

PARTICLE SIZE SUMMARY
(METHODOLOGY A8TM D422/D44WM)

DNAPL Characterization Study, Sauget Area 1 Sites. Sauget Illinois
GSI Job No. G-2876

Sample ID

A!-16 (45-47,5)

AI-16 (55-57 5)

A1 -16 (85-87)

AI-18 (15-17)

AI-18 (35-37)

A1-18 (75-77)

AI-6 (65-67)

A1 -6 (85-87)

Depth, ft

458

563

863

15.8

363

75.8

65.8

85.8

Mean Grain Size
Description (1)

Medium sand

Medium sand

Medium sand

Fine sand

Fine sand

Medium sand

Medium sand

Coarse sand

Median
Grain Size

mm

0433

0745

0862

0.193

0287

0.621

0560

3360

Gravel

000

000

15.49

0.00

000

000

0.00

34.28

Particle Size Distribution, wt percent
Sand Size

Coarse | Medium | Fine I Silt

1025 4322 4407 (2)

000 7591 1518 653

8.48 56.77 1605 (2)

0.00 0.06 89,75 7.30

0.00 3037 63.42 4.52

1.52 6738 27.38 (2)

000 68.24 2811 283

28.66 25.97 8.56 (2)

Clay

(2)

238

(2)

289

169

(2)

082

(2)

Silt
&

Clay

247

891

320

1019

6.22

3.72

365

2.53

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fraction
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Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area

>: GSI Job No. G-2876

Gravel

Particle Size Analysis - ASTM D422M

PTS File No: 34379
1 Sites, Sauget Illinois Sample ID: A!-16 (45-47.5)

Depth, ft: 45.8

Sand | o:û ,...
coarse medium

>- £3
I ̂

till

i m Hi
sill Is

| tine | '

/
/

11

ISi

1

1

Hi
•
BisBoltepsran JiC^

Sieve Size " r < D O O ' - 8 P 3 * - g ;

Opening | Phi of
Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

25.002 -4.64
12.501 -3.64
9.500 -3.25
6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.414 -0.50
1.000 0.00
0.707 0.50
0.500 1.00
0.420 1.25
0.354 1.50
0.250 2.00
0.177 2.50
0.125 3.00
0.074 3.75
0.053 4.25
0.037 4.75

U.S.
Sieve
No.

1
1/2
3/8
1/4
4
6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample In
Weight
grams

0.00
0.00
0.00
0.00
0.00
0.44
0.89
0.41
0.50
1.07
1.04
2.59
2.47
2.31
0.17
0.63
0.14
0.06
0.05
0.21

12.98

crementa
Weight,
percent

0.00
0.00
0.00
0.00
0.00
3.39
6.86
3.16
3.85
8.24
8.01
19.95
19.03
17.80
1.31
4.85
1.08
0.46
0.39
1.62

100.00

Cumulative
Weight,
percent

0.00
0.00
0.00
0.00
0.00
3.39
10.25
13.41
17.26
25.50
33.51
53.47
72.50
90.29
91.60
96.46
97.53
98.00
98.38
100.00

100.00

100

90

80

70 *

ao |

50 •

40 |

30 5

20

10

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size
percent | Value | Inches | Millimeters

5 -1.57 0.1172
10 -1.03 0.0802
16 -0.16 0.0441
25 0.47 0.0284
40 1.08 0.0186
50 1.21 0.0171
60 1.34 0.0156
75 1.57 0.0133
84 1.82 0.0111
90 1.99 0.0099
95 2.85 0.0055

2.977
2.038
1.120
0.722
0.473
0.433
0.396
0.337
0.283
0.251
0.139

1 Measure 1 Trask 1 Inman F
Median, phi 1.21 1.21
Median, in. 0.0171 0.0171
Median, mm 0.433 0.433

Mean, phi 0.92 0.83
Mean, in. 0.0208 0.0221
Mean, mm 0.529 0.563

Sorting 1.464 0.993
Skewness 1.138 -0.379
Kurtosis 0.108 1.227

Folk-Ward
1.21

0.0171
0.433

0.96
0.0203
0.516

1.167
-0.318
1.647

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained
1 on Sieve #

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Sitt/Clav <200

Total

Weight

10.25
43.22
44.07
2.47
100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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Groundwater Services. Inc

: DNAPL Characterization Study. Sauget Area

No: GSIJoo No 6-2876

Particle Size Analysis - ASTM D4464M

PTS Rte No: 34379

1 Sites. Sauget Iffinois Sample ID: AM 6 (55-57.5)

Depth, ft 56.3

n.,. 1 Sand SOB |

1 crs |

!

medium |

l"j

1

| /
^

fine |

^-^"
_-

Sirt 1 Clay

itefrL
Jjfl3ijiif8pij|ife4r- ftl

8"~ 2 2CT ^
•D rt «—

o---
hcaii |Mfl«Mtars

02500 6351
C1873 4757
0 1324 3 364
00787 2000
00468 1 1W
00331 0841
00278 0707
00234 0595
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250

00083 0710
00070 0 177
00059 014»
00049 0125
00041 0105
00035 0088
0002S 0074
00025 C063
00071 0053
000174 00442
000146 00372

000123 00313
0000986 00250
0000790 00201

0000615 00156
0000435 00110

0000306 000781
0000197 C 00500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

1
o'

Phi of

-267

-275

-775

-100

-075

075
050
075
100
125
1 50
175
200

2-25

250
275
300
375
350
375
400
425
450
475

500
532
564

600
650

700
765
900
1000

1100

1138

§ «
€*>

o o

U.S.
No.

4

6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
20C
230
270
325
400

450
500
635

° 0 0

Partfd* Size, mm

Sample

Weight,

grams

000
000
000
000
1180

2800
14 6C
11 10
667
381
240
306
213

193
156
1 14

106
071
056
064
057
045
049
051

045
057

050

062
076

070
083
1 37
066
032
003

109.10

Weight,

percent

000
000
000
000
11 79
2798
1459

11 09
666
381
240
306
213

1 93
1 56
1 14
1 06
071
056
064
057
045
049
051

045
057
059

062
076

070
063
1 37
066
032
003

100.00

Cumulative

Wright,

pofocnt

000
000
000
000
11 79
3976
5435
6544
7211

7591
7831

81 37
8350

8542
8698
8812

8918

8989
9045
9109

9166

9211

9260
9311

9356
9413

9472
9534
9609

9679
9762
9899
9965
9997
10000

100.00

inn

90

80

70 *60 *j

50 t

40 1

303

20

10

0

Cumulative Weight Percent greater than

Weight 1 Phi 1 Particle Size

percent | Value | MM* |MI

5 -0.68 00632
10 -036 00507
16 -017 00444
25 -001 00398
40 025 0.0330
50 043 00293
60 063 00255
75 1 19 0 0173

84 207 00094
90 3 30 0.0040
95 581 0.0007

l|i__^4___iiinmBTv

1.604
1.287
1.129
1.010
0.839
0.745
0647
0438
0739
0.102
0.018

Measure 1 Track 1 Inman 1 Folk-Ward
Medarvpri 043 043 0.43
Mfrinn. n. 0.0293 0.0293 0.0293
Medonnvn 0745 0745 0.745

Mean.pt* 047 0.95 0.77
Mean, n 00285 00204 0.0231
Mean mm 0724 0519 0.586

Soring 1.518 1.120 1.543
Skewness 0893 0464 0.561
KirtNB 0741 1896 7208

Grain Size Dtmu t̂iuu 1 Medium sand
(ASTUUSCS Sate) 1 0»MdanUMn*omTmsk)

f\BA«M«̂ MM» • ** — • — ? • • !!!• T nil 1ueinijjumi 1 t iff aiiien • weiyiii
Ion Sieve tl Percent

Gravel 4
Coarse Sand 10
MedunSand 40

FneSand 200
S* X) 005 mm
Qav <0.005mm

Total

0.00

000
7591

15.18
653
738

100

C PTS Laboratora hoc Phone (562) 907-3607 Fax (562) 907-3610
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Particle Size Analysis - ASTM D422M

Groundwater Services, Inc. PTS File No: 34379

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-16 (85-87)

>: GSIJob No. G-2876 Depth, ft: 86.3

Gravel

*?:•£*:-*£

1ft
f»
|S'*S«M
&•:?(it
>•!>•£•?
S---W

fiXiii'f
feW»¥&;f,-J:,:y^m
ip*ixhf
£i-'V:"<:

/ -tet;:.. / ~y?A

Sand
coarse | medium | nne

V
I

"iHHB * " si

m
V:
m

II
^ ** HF

P ill Hr mm
m iH PI I

• « - { v i o o ^ - - * < o o - * o o i n
i: ?5 ;= -r- T- - CM

Sieve

Opening Phi ol

Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

i iMflnRnn B33PS
25.002 -4.64
12.501 -3.64
9.500 -3.25
6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.414 -0.50
1.000 0.00
0.707 0.50
0.500 1.00
0.420 1.25
0.354 1.50
0.250 2.00
0.177 2.50
0.125 3.00
0.074 3.75
0.053 4.25
0.037 4.75

U.S.

r Sieve

n No.

1
1/2
3/8
1/4
4
6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample Incremen

Weight Weight

grams percen

0.00 0.00
0.00 0.00
0.00 0.00
2.80 12.12
0.78 3.38
0.54 2.34
1.42 6.14
1.66 7.18
2.70 11.68
3.86 16.70
3.44 14.89
1.46 6.32
1.34 5.80
1.21 5.24
0.15 0.65
0.72 3.12
0.29 1.25
0.20 0.87
0.13 0.56
0.41 1.77

23.11 100.00

_ / ^

i
US f̂ lfUlX

Pi

^——~

9
1 P
fesft: V1"".?:-. sBt«;:: IsKj?feqri

co •* •*• <o co CM 5

Size

tal Cumulative

Weight,

t percent

0.00
0.00
0.00
12.12
15.49
17.83
23.97
31.16
42.84
59.54
74.43
80.74
86.54
91.78
92.43
95.54
96.80
97.66
98.23
100.00

100.00

Silt/Clay

o3 9 |

•inn

S
g

g
S

g
g

c
J

S
S

c

C
um

ul
at

iv
e 

w
ei

gh
t, 

%

Cumulative Weight Percent greater than

Weight Phi

percent Value

5 -3.01
10 -2.77
16 -2.14
25 -0.93
40 -0.12
50 0.21
60 0.52
75 1.02
84 1.39
90 1.83
95 2.91

1 Particle Size

Inches |

0.3168
0.2683
0.1737
0.0749
0.0428
0.0339
0.0275
0.0194
0.0150
0.0111
0.0052

Millimeters

8.046
6.814
4.411
1.903
1.088
0.862
0.700
0.492
0.381
0.281
0.133

Measure 1 Trask
Median, phi 0.21
Median, in. 0.0339
Median, mm 0.862

Mean, phi -0.26
Mean, in. 0.0472
Mean, mm 1.198

Sorting 1.966
Skewness 1.123
Kurtosis 0.108

1 Inman 1
0.21

0.0339
0.862

-0.38
0.0511
1.297

1.766
-0.334
0.677

Folk-Ward
0.21

0.0339
0.862

-0.18
0.0446
1.132

1.780
-0.211
1.244

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) 1 (based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clay

I Retained 1
on Sieve # 1

4
10
40
200
<200

Total

Weight
Percent

15.49
8.48
56.77
16.05
3.20

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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Particle Size Analysis - ASTM D4464M

Groundwater Services. Inc PTS Fite No: 34379
: DNAPL Characterization Study. Saugel Area 1 Sites. Sauget Illinois Sample ID: AM8 (15-17)
No: GSIJobNo G-2876 Depth, ft 15.8

rtn. 1 Sand Sis |
I crs I medium |

J
* 3 §
o «•> «-

0—8
hcaii |aU*M**rs

02500 6351
01873 4757
0 1324 3 364
00787 2000
00468 1 189
00331 0841
C0278 0707
00234 0595
00197 0500
00166 0420
0013? 0354
00117 0297
00096 0250
00063 0210
00070 0 177
CMS* 0149
00049 0'2S
00041 0105
00035 0088
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372
000123 00313
0000988 00250
0000790 00201
0000615 00156
0000435 00110
0 000306 000781
0000197 000500
0000077 000196
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

s
0

PMof

-267
-225
-175
-100
-025
025
050
075
100
125
ISO
175
200

225
250
275
300
325
350
375
400
425
450
475

500
532
564

600
650

700
765
900
1000

1100

1138

8 xOS n
0 0

U.S.
No.

4

6
10
16
20
25
30
35
40
45
SO
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

fine |

&. M

II
1 i|

ill
mnwm

' ~~ > ^ ' _,;!

'••5 ','; ''£
• . " " '' *~T

''•. ' "-3

^I^J

x-

yir

a* -i
i I'-
ll;

ll

0 0 0

Particle

Witght,

grams

COO

coo
000
coo
000
000
coo
000
000
006
1 IB
750
1370

18 SC
1600

1320

788
460
297
209
1 39
092
068
052

039
043
045

050
063

061
077

1 46
088
050
005

W.M

^~

TT

1

Silt I Clay

\\

O l O O O O O Q O Q
o o o o P g g

Siz«, mm

tncmntn

pvcwrt

000
000
000
000
000
000
000
000
000
006
1 18
751
1372

1853

1603

1322

789
461
297
209
1 39
092
068
052

039
043
045

050
063

061
077
146
088
050
005

100.00

Cumulative

Weight,

000
000
coo
000
000
000
000
000
000
006
124
875
2247
4100

5903
7224
8013

8474
8772
8981

9120

9212

9280
9332
9371
94 14
9460
9510
9573
9834
9711

9857
9945
9995
10000
100.00

inn

90

80

70 ^

80 i"
50 5

40 1

303

20

10

Cumulative Weight Percent greater than

Weight 1 Phi 1 ParticteStze

percent | Value | Inches || Millimeters

5 163 0.0128
10 177 00115
16 1 88 0 0107
25 203 00096
40 224 00064
50 237 00076
60 252 00069
75 264 00055
84 321 00043
90 378 00029
95 5 93 0.0006

0.324
0.293
0.271
0.244
0212
0.193
0175
0.140
0108
0073
0.016

Measure 1 Trask I btman 1 Fork-Ward
lfc.dom.phi 237 237 2.37
Median, n 00076 00076 0.0076
Medan mm 0 193 0193 0 193

Mean.pN 238 255 249
Mean n 00076 00067 0.0070
Mean mm 0192 0.171 0.178

Soring 1321 0664 0984
Skewness 0959 0258 0.455
Kirtws 0237 2243 2197

Grain Size Description 1 Fine sand
(ASTU-USCS Sca« I ffmd on Mm tarn Tram

Description 1 Retained 1 Weight
Ion Sieve*! Percent

Gravel 4
CoarseSand 10
MedumSand 40

Fine Sand 200
S* >0 005 mm
Clay <0.005mm

Total

0.00
0.00
0.06
89.75
7.30
2.89
100

C PTS iJtwrtCnes inc Phone (562)907-3607 Fax:(562)907-3610
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Particle Size Analysis - ASTM D4464M

Groundwater Services, Inc.
: DNAPL Characterization Study,
No: GSI Job No. G-2876

Sauget Area
PTS File No:

1 Sites, Sauget Illinois Sample ID:
Depth, ft:

f^rv Sand Size
crs | medium

PP
*•( 7 "̂"'

it
st

k l& 11 fe |Sill
E g 8 & 8 5
<O CO T- O O O

Opening Phi of U.S.

Inches | Millimeters! Screen No.

0.2500 6.351 -2.67 1/4
0.1873 4.757 -2.25 4
0.1324 3.364 -1.75 6
0.0787 2.000 -1.00 10
0.0468 1.189 -0.25 16
0.0331 0.841 0.25 20
0.0278 0.707 0.50 25
0.0234 0.595 0.75 30
0.0197 0.500 1.00 35
0.0166 0.420 1.25 40
0.0139 0.354 1.50 45
0.0117 0.297 1.75 50
0.0098 0.250 2.00 60

0.0083 0.210 2.25 70
0.0070 0.177 2.50 80
0.0059 0.149 2.75 100
0.0049 0.125 3.00 120
0.0041 0.105 3.25 140
0.0035 0.088 3.50 170
0.0029 0.074 3.75 200
0.0025 0.063 4.00 230
0.0021 0.053 4.25 270
0.00174 0.0442 4.50 325
0.00146 0.0372 4.75 400

0.00123 0.0313 5.00 450
0.000986 0.0250 5.32 500
0.000790 0.0201 5.64 635

0.000615 0.0156 6.00
0.000435 0.0110 6.50

0.000308 0.00781 7.00
0.000197 0.00500 7.65
0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

fine

|| ̂

1
s £

^

\
8

o o o

Particle
Sample

Weight,

grams

0.00

0.00

0.00

0.00

6.14

5.66

3.45

3.99

4.91

6.25
6.48

11.00
10.60

10.60
9.18

6.90

4.36

2.39

1.23

0.75

0.60

0.54

0.46
0.36

0.28
0.31

0.30

0.33
0.44

0.41

0.50

0.92

0.50

0.25
0.03

100.10

^ —

•j^rj

IP
i

, — — —

Silt

•

i 3
o d °

o

Size, mm
Increment

Weight,

percent

0.00

0.00

0.00

0.00

6.13

5.65

3.45

3.99

4.90

6.24
6.47

10.99
10.59

10.59
9.17

6.89

4.35

2.39

1.23

0.75

0.60

0.54

0.46
0.36

0.28
0.31

0.30

0.33
0.44

0.41

0.50

0.92

0.50

0.25
0.02

100.00

Cumulative

Weight,

percent

0.00

0.00

0.00

0.00

6.13

11.79
15.23
19.22
24.12
30.37
36.84
47.83
58.41

69.00
78.17
85.06
89.42
91.80
93.03
93.78
94.38
94.92
95.38
95.74

96.02
96.33
96.63

96.96
97.40

97.81
98.31
99.23
99.73
99.98
100.00

100.00

eo T- o o

O o o P
o

34379
AI-18(35-37)

36.3

Clay

^3

0
.0

0
0
9
7
7

0
.0

0
0
3
7
5

\r\r\

90

80

70 *60 J

50 J

40 f

30 3

20

10

Cumulative Weight Percent greater than

Weight 1 Phi 1

percent | Value |

5 -0.39
10 0.09

16 0.55

25 1.04

40 1.57

50 1.80

60 2.04

75 2.41

84 2.71

90 3.06
95 4.29

Particle Size

Inches | Millimeters
0.0515
0.0369
0.0269
0.0192
0.0132
0.0113
0.0096
0.0074
0.0060
0.0047
0.0020

1.309
0.938
0.684
0.488
0.336
0.287
0.244
0.188
0.153
0.120
0.051

1 Measure 1 Trask I Inman 1 Folk-Ward""!
Median, phi 1.80
Median, in. 0.0113
Median, mm 0.287

Mean, phi 1.57
Mean, in. 0.0133
Mean, mm 0.338

Sorting 1.612
Skewness 1.055
Kurtosis 0.183

1.80 1.80

0.0113 0.0113
0.287 0.287

1.63 1.69

0.0127 0.0122
0.323 0.311

1.082 1.250
-0.159 -0.047
1.164 1.392

Grain Size Description 1 Fine sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Sift >0.005 mm

Clay <0.005 mm

Total

0.00

0.00

30.37
63.42
4.52
1.69

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562)907-3610
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Groundwater Services. Inc
ONAPL Characterization Study. Sauget Area 1

>: GSI Job No G-2876

Gravel

Particle Size Analysis - ASTM D422M

Sites, Sauget Illinois
PTS File No: 34379
Sample tt>: A1-1 8 (75-77)
Depth, ft 75.8

I Sand
coarse | meaium

C
S S ^

Opening
Inches |Mflmeters

09844
04922
0374C
02500
01873
01324
00787
00557
00394
00278
00197
00166
00138
00098
00070
00049
00029
00021
00015

TOTALS

25 002
125CT
9500
6351
4757
3364
2000
1 414
1000
0707
0500
0420
0354
0250
0177
0125
0074
0053
OC37

Phi of

Screen

-464
-364
-325
-267
-225
-1 75
-1 00
-050
000
050
100
125
T 50
200
250
300
375
425
475

us.
Sieve

No.
1

1/2
3/8
1/4
4
6
1C
14
18
25
35
4C
45
6C
80
120
200
270
40G
PAN

1_

BIP?

1

*• -« > i
r X* i "«1T* "̂ ^™™

*--Si,
ESS?

§
Sieve Size

Sample *
iMMQert

grams

occ
000
GOO
000
000
000
031
1 37
137
563
412
129
C66
154
1 1C
159
071
019
024
033

2045

wiementd

Weight,
percent

000
000
000
000
000
000
152
670
670
2753
2015
631
323
753
538
778
347
093
1 17
1 61

10000

Cumulative

Waiyht,

percent

000
000
000
000
000
000
1 52
822
1491
4244
6259
6890
72 13
7966
8504
9281
9628
9721
9839
10000

10000

V

p

nne

X

'$&

S

Cwn
Ifetght

Mcenl

5
10
16
25
40
50
60
75
84
90
95

X^

Sjfe
%ife

s

uttrw

I

^

•;jf— . | if- -• » .- |̂ j*- "f^

1 6 1 I

e Weight Percent green

inn

90

80

70 *
£

60 1

50 1
40 |

30 o

20

10

irthan
Phi 1 Particle Size

Value 1 Inches

-074 00658
-0 37 0.0508
002 00388
018 00347
046 0.0287
069 00244
094 00206
169 0.0122
240 00074
Z82 00056
347 0.0035

Millimeters

1.670
1.289
0.986
0.881
0.729
0.621
0.523
0.310
0.189
0.142
0.090

Maasun'• 1
Bedan. phi
Median, m
Medan. mm

Mean phi
Mean, «
Mean mm

Sorting
Skewness
Kurtoss

Trask 1 kwnan 1
069 069

00244 00244
0621 0621

075 121
0 0234 0 0170
0595 0432

1686 1.192
0841 0.440
0249 0767

Folk-Ward
0.69

00244
0.621

1.04
0.0192
0.487

1.234
0.381
1.145

Grain Size Description 1 Medium sand
(ASTM-USCS Sate) I (band on MOT from TrasM

DeiKripfion 1 Retained 1
Ion Sieve f 1

Gravel 4
Coarse Sand 10
MedunSand 40

FneSand 200
SttOav <200

Total

Weight
Percent

0.00
152

67.38
27.38
3.72

100

C PTS UtxntcnK, Ire i'562; 9C7-3607 Fax (562) 907-3610
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No:

Grv

8

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No:
1 Sites, Sauget Illinois Sample ID:

Depth, ft:

Sand Size
crs |

'i

91

3 i
CO T-

Opening |

medium |

I
$jjs-
£&. f^~"

1
o

Phi of

Inches | Millimeters | Screen

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351
4.757
3.364
2.000
1.189
0.841
0.707
0.595
0.500
0.420
0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

0.0025 0.063
0.0021 0.053

0.00174 0.0442
0.00146 0.0372

0.00123 0.0313
0.000986 0.0250
0.000790 0.0201

0.000615 0.0156
0.000435 0.0110

0.000308 0.00781
0.000197 0.00500
0.000077 0.00195
0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

TOTALS

-2.67
-2.25
-1.75
-1.00
-0.25
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65
9.00
10.00
11.00
11.38

1
§ uo

CO
o o

U.S.
No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

s

li
s
o

s^~~

1* jf

fine

— — '
.̂

Silt

__ _

d d d d P
o

Particle Size, mm

Sample

Weight,

grams

0.00

0.00

0.00

0.00

4.07

15.80
12.50
13.40
12.30
10.20
6.97

7.61

4.58

2.95

1.79

1.32

1.07

0.78

0.58

0.47

0.38

0.31

0.28
0.22

0.18
0.23

0.24

0.23

0.25

0.22

0.29

0.58

0.23

0.02

0.00

100.00

Increment

Weight,

percent

0.00

0.00

0.00

0.00

4.07

15.79
12.49
13.39
12.29
10.20
6.97

7.61

4.58

2.95

1.79

1.32

1.07

0.78

0.58

0.47

0.38

0.31

0.28
0.22

0.18
0.23

0.24

0.23
0.25

0.22

0.29

0.58

0.23

0.01

0.00

100.00

Cumulative

Weight,

percent

0.00

0.00

0.00

0.00

4.07

19.86
32.36
45.75
58.04
68.24
75.21
82.81
87.39

90.34
92.13
93.45
94.52
95.30
95.88
96.35
96.73
97.04
97.32
97.54

97.72
97.95
98.19

98.42
98.67

98.89
99.18
99.76
99.99
100.00
100.00

100.00

^5 ^3 CD ^3
d d d §

34379

AI-6 (65-67)

65.8

Clay

•VVV̂ Ĥ̂ MMMnM

^̂ •̂•••B

0
.0

0
0
9
7
7

0
.0

0
0
3
7
5

100

90

80

70 *60 gr

50 5

40 I

30 |

20

10

0

Cumulative Weight Percent greater than

Weight 1 Phi 1

percent | Value |

5 -0.22
10 -0.06
16 0.13

25 0.35

40 0.64

50 0.84

60 1.05

75 1.49

84 1.81

90 2.22
95 3.15

Particle Size

Inches | Millimeters

0.0459
0.0411
0.0360
0.0308
0.0252
0.0220
0.019.0
0.014"o
0.0112
0.0084
0.0044

1.165
1.044
0.915
0.783
0.641
0.560
0.484
0.355
0.284
0.214
0.112

Measure 1 Trask 1
Median, phi 0.84
Median, in. 0.0220
Median, mm 0.560

Mean, phi 0.81
Mean, in. 0.0224
Mean, mm 0.569

Sorting 1.484
Skewness 0.942
Kurtosis 0.258

Inman 1 Folk-Ward
0.84 0.84

0.0220 0.0220
0.560 0.560

0.97 0.93

0.0201 0.0207
0.510 0.526

0.844 0.933
0.160 0.267
1.001 1.214

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Silt >0.005 mm

Clay <0.005 mm

Total

0.00

0.00

68.24
28.11
2.83

0.82

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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Groundwater Services. Inc

ONAPL Characterization Study Sauget Area 1

»: GSI Job No G-2876

Gravel

•

?£?.
«8h

W

1

- S S 3

Opening Phil

Inches

09844
04922
03740
02500
01873
01324
00787
00557
00394
00278
00197
00166
00139
00098
00070
00049
00029
00021
00015

TOTALS

(MHatetw* Sen*

Particle Size Analysis - ASTM D422M

PTS FBe No: 34379

Sites, Sauget Illinois Sample K): A1-6 (85-87)

Depth, ft 85.8

I Sand | esî ,_ |
I coarse | meaium

1
S;

I rr-*^
zm&sm&

1
f gJ^PPf̂

I nne | -- - *

^ — '

_._ -t , 1

_— —

CiS3
, • .t-Jb;:....-|,;x. jA^Jl̂ î̂ tL , ... f?zrr-

Sieve Size " N N * °-

U.S.

if Sieve

m No.

25002 -<64 1
125O1 -364 1/2
9500 -325 3/8
6351 -267 1/4
4 757 -225 4
3 364 -1 75 6
2000 -100 10
1414 -050 14
1000 000 16
0 707 0 50 25
0500 100 35
0420 125 40
0354 150 45
0250 200 6C
0177 250 80
0125 300 120
0074 375 200
0 053 4 25 270
0 037 4 75 400

PAN

Sample

yiaiiis

000
000
ooc
460
217
310
256
106
1 04
1 19
128
056
028
026
029
056
OX
013
015
022

1975

Inciemental

Weight,

percent

000
000
000
2329
1099
1570
1296
537
527
603
648
284
142
132
1 47
284
152
066
076
1 11

10000

Cumulative

Weight,

percent

000
000
000
2329
3428
4997
6294
6830
7357
7959
8608
8891
9033
9165
9311
9595
9747
9813
9689
10000

10000

Cumulative Weight Percent great

J

100

90

80

™ *
60 1
50 •

40 3
E

30 cj

20

10

srthan

WUuJU 1 Phi 1 Particle Size

percent | Value | Inches

5 -3 12 0.3431
10 -300 0.3146
16 -285 02836
25 -260 02391
40 -207 01651
50 -175 01323
60 -1.17 00886
75 012 00363
84 084 00220
90 1.44 0.0145
95 283 00055

Millimeters

8.714
7.992
7.204
6.072
4.192
3360
2.250
0.921
0559
0.368
0.140

Measure 1 Track 1 toman 1
Median, phi -f?5 -1.75
Median, in 0 1323 0 1323
Median, mm 3 360 3 360

Mean, phi -1 81 -1 00
Mean, in 01377 00790
Mean mm 3496 2006

Sorting 2568 1.844
Skewness 0704 0403
Kurtoss 0338 0.615

Folk-Ward
-1.75

0.1323
3.360

-1.25
00938
2383

1.825
0.471
0.897

Grain Size Detciipbon 1 Coarse sand
(ASTU-USCS Scate) I (band on Man from Trask)

Dotdipuon 1 Retained
1 on Sieve f

Gravel 4
Coarse Sand 10
MedunSand 40

RneSand 200
SWCtav -=200

Total

Weight
Percent

34.28
28.66
25.97
856 f
253 I

100 |

C PTS Latxnlones. inc Ptxxw (562)907-3607 Fax (562) 907-3610



PTS l_C oratories, Inc.

PROJECT NAME:
PROJECT NO:

Groundwater 3^ jes, Inc.
PTS File No: 34379

PARTICLE SIZE SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

Sample ID

AI-02 (55-57.5)

AI-03 (90-92.5)

A1-11 (40-42.5)

AI-11 (57.5-60)

Depth, ft.

55-57.5

90-92.5

40-42.5

57.5-60

Mean Grain Size
Description (1)

Fine sand

Medium sand

Medium sand

Fine sand

Median
Grain Size

mm

0.264

0.504

0.698

0.134

Particle Size Distribution, wt.

Gravel

0.00

0.00

19.52

0.00

Sand Size
Coarse | Medium | Fine

0.00 6.24 90.29

0.00 61.27 35.20

9.24 38.00 24.93

0.00 3.47 72.38

percent

Silt

2.82

3.12

(2)

19.10

Clay

0.64

0.41

(2)

5.05

Silt
&

Clay

3.47

3.53

8.32

24.15

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fraction



PTS Laboratories, Inc.
CSent
Ow*i«k̂ +1 lUftCI
DM*£«***rTwfPd

25

20

aT5

5

0

No:

Groundwater Services. Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No G-2876

Partkte Size Analysis -ASTMD4464M

PTS Fne No: 34379
1 Sites Sauget Illinois Sample ID: At-02 (55-57.5)

Depth, It 55-57.5

rv« 1 Sand Soe
1 as |

s a ?

Op-*,
la dm |hUBBM**r*

02500 6351
0 1873 4 757
0 1324 3 364
00787 2000
00468 1 189
0 0331 0 841
00278 0707
00234 0596
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 0149
00049 0125
00041 0106
00035 0088
00029 0074
00025 0063
00021 0063
000174 00442
000146 00372
000123 00313
0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

medium |

1

1
0

PMof

-267

-225

-175

-100

-025

025
050
075
IX
125
1 50
175
200

225
250
275
300
325
350
375
400
425
450
475

500
532
564

600
650

700
765
900
1000

1100

1138

nm
Mm

§ 3 *
0 0 0

San

U.S. WW
No. gra

fne

*•«•

|l

fr-fr

Silt I Clay

Partid* Size, mm

jht, WtiyfM,

m coo ooo
4 000 000
6 COO 000
10 000 000
16 000 000
20 000 000
25 COO 000
30 C 01 001
35 1 01 1 01
40 521 522
45 950 951
50 2060 2063
60 20 CO 20 03

70 1670 1672

80 1060 1062

100 545 546
120 290 290
140 1 95 1 95
170 145 145
200 1 01 1 01
230 065 065
270 0 42 0 42
325 OX 030
400 021 021

450 015 015
500 017 017
635 017 017

018 018
020 020

016 016
021 0 21
C44 044
019 019
001 001
000 000

98.40 100.00

Cumulative

fMfCCflt

000
000
000
000
000
000
000
001
1 03
624
1576

3639
5642
7314

6375
8921

9212

9407
9552
9653
97 18
9760
9790
9812

9827
9644
9861

9879
9899
9915

9936
9980
9999
10000
10000

100.00

, 100

90

80

70 •«
60 £

50 J

An -54U 3

3o|

20

10

0

Cumulative Weight Pwceiit greater than

Wught 1 Phi 1 Particle Size

percent | Value | Inches 1 Millimeter*

5 .19 00173
10 .35 0.0155
16 50 0.0139
25 61 00129
40 80 00113
SO 92 00104
60 205 00095
75 229 00080
84 251 00069
90 282 00056
95 341 00037

0438
0393
0.353
0327
0288
0264
0.241
0.204
0.175
0.142
0.094

Measure 1 Trask 1 hwnan I Folk-Ward
Mi.djn.pN 192 1.92
Median, n 0 0104 0 0104
Medon, mm 0264 0264

Mean, phi 1 91 2.01
Mean, n 00105 0.0098
Mean, mm 0266 0249

Sormng 1267 0504
Skewness 0977 0.173
KurtoBS 0246 1202

1 92
00104
0264

1.98
00100
0254

0.588
0.258
1.334

Grain Size De»cii|ition 1 Fine sand
(ASTM-USCS Sate) I (bmd on U«n tarn Tmk)

f\AAMMM B̂MM I O^̂ AMKA*! • 1il» 7 II ll 1t^eacy^Bpm • nEUHMu • vivigiH

Ion Sieve*! Percent
Grave* 4

Coarse Sand 10
MedunSand 40

FmSand 200
S* >0.005mm

Ctay <0 005 nun

Total

OOO
0.00
624
90.29
282
064

100

C PTS Uboratom hie Phone (562)907-3607 Fax (562) 907-3610



PTS Laboratories, Inc.
Client:
Project
Project

14

12

10
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S
K 4

2

0 -1

No:

Grv

8
<o

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No: 34379
1 Sites, Sauget Illinois Sample ID: AI-03 (90-92.5)

Depth, ft: 90-92.5

Sand Size
crs |

1

J
s i
CO T-

Open|ng |

medium |

ill

mi
II

^$X
i
ii
ir

fine

. — • —

'JRrv->—
fe 8 S 8 fc H §
o

Phi of
Inches | Millimeters | Screen

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351
4.757
3.364
2.000
1.189
0.841
0.707

0.595
0.500
0.420
0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

0.0025 0.063

0.0021 0.053
0.00174 0.0442
0.00146 0.0372

0.00123 0.0313
0.000986 0.0250
0.000790 0.0201

0.000615 0.0156
0.000435 0.0110

0.000308 0.00781

0.000197 0.00500
0.000077 0.00195

0.000038 0.000977
0.000019 0.000488
0.000015 0.000375

TOTALS

-2.67
-2.25
-1.75
-1.00
-0.25
0.25

0.50

0.75

1.00

1.25
1.50

1.75

2.00

2.25

2.50

2.75

3.00

3.25

3.50

3.75

4.00

4.25

4.50

4.75

5.00
5.32

5.64

6.00
6.50

7.00

7.65

9.00

10.00
11.00
11.38

0 0

U.S.

No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

. i —

Silt

CO OJ

8 3
0 0 0 0 0 ° .

o

Particle Size, mm

Sample

Weight,

grams

0.00

0.00

0.00

0.00

11.70
12.20
7.76

8.83

9.97

10.80
8.98

10.80
6.49

3.87

2.01

1.09

0.71

0.50

0.39

0.35

0.33

0.30

0.28
0.26

0.24

0.31

0.30

0.30
0.32

0.24

0.24

0.31

0.09

0.01
0.00

100.00

Increment

Weight,

percent

0.00

0.00

0.00

0.00

11.70
12.20
7.76

8.83

9.97

10.80
8.98

10.80
6.49

3.87

2.01

1.09

0.71

0.50

0.39

0.35

0.33

0.30

0.28
0.26

0.24
0.31

0.30

0.30
0.32

0.24

0.24

0.31

0.09

0.01

0.00

100.00

Cumulative

Weight,

percent

0.00

0.00

0.00

0.00

11.70
23.91
31.67
40.50
50.47
61.27
70.26
81.06
87.55

91.42
93.43
94.52
95.23
95.73
96.12
96.47
96.80
97.10
97.38
97.64

97.88
98.19
98.49

98.79
99.11

99.35

99.59

99.90
99.99

100.00
100.00

100.00

Clay

co •«- o o r- in

§ § d § | |
0 0

f mn

90

80

70 *60 J

50 S

40 1

30 |

20

10

\- 0

Cumulative Weight Percent greater than

Weight 1 Phi

percent | Value

5 -0.68
10 -0.36
16 -0.07
25 0.29

40 0.74

50 0.99

60 1.22

75 1.61

84 1.86

90 2.16
95 2.92

Particle Size

Inches | Millimeters

0.0631
0.0505
0.0414
0.0323
0.0236
0.0198

0.0169

0.0129
0.0108
0.0088
0.0052

1.602
1.283
1.053
0.821
0.600
0.504
0.429
0.328
0.275
0.224
0.132

Measure 1 Trask 1
Median, phi 0.99
Median, in. 0.0198
Median, mm 0.504

Mean, phi 0.80
Mean, in. 0.0226
Mean, mm 0.574

Sorting 1.583
Skewness 1 .029
Kurtosis 0.233

Grain Size Description
(ASTM-USCS Scale)

Description

Gravel

Coarse Sand

Medium Sand
Fine Sand

Sift
Clay

Inman 1 Folk-Ward
0.99

0.0198
0.504

0.89

0.0212
0.538

0.969
-0.097
0.857

0.99

0.0198
0.504

0.93

0.0207

0.526

1.029
-0.012
1.113

Medium sand
(based on Mean from Trask)

Retained 1 Weight
on Sieve # 1 Percent

10
40

200
>0.005 mm
<0.005 mm

Total

0.00

0.00

61.27
35.20
3.12
0.41

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

CStnt
Project

Groundwater Services. Inc PTS Ffle No: 34379

ONAPL Characterization Study. Sauget Area 1 Sites Sauget Illinois Sample ID: A1-11 (40-42.5)

GSI Job No G-2876 Depth, ft 40-42.5

1 Gra- Sand | c-.ur*i
coarse | medium | line | J

" «! § 5 "v rt *—
Sieve Size

PMof

Screen

us
Sieve

Mo.

Incfwni CumuMtve Cumulative Weight P« rthan

Particle Size

I Millimeters

09644
04922
03740
02500
01873

250O2
125C1
9500
6351
4757

-464
-364
-325
-267
-225

1
1/2
3/B
1M
4

000
000
710
315
249

COO
000
1088
483
381

000
000
1088
1570
1952

01324
00787

3364
2000

-1 75
-100

6
1C

256
347

392
532

2344
2876

00557
00394
00278
00197
00166

1 414
1000
0707
0500
0420

-050
000
050
100
125

14
18
25
35
40

325
404
625
824
302

498
619
958
1262
463

3374
3993
4950
6213
6675

5
10
16
25
40
50
60
75
84
90
95

-346
-328
-263
-153
0.00
052
092
185
272
339
4.55

04338
03824
02445
0.1137
00393
00275
00209
00109
00060
00037
00017

11.019
9713
6.210
2.888
0.997
0.698
0.530
0.277
0.152
0.095
0.043

OD13S
00096
00070
00049
00029

0250
C177
0125
0074

1 50
200
250
300
375

45

60
80
120
200

232
434
253
477
231

355
665
388
731
354

70 31
7696
8083
8814
9168

00021
00015

0053
0037

425
475

270
400

1 72
075

264
1 15

9432
9546

PAN 296 454 10000

Mean, phi
Mean, in
Mean, mm

Sorting
Skewness

-066
00623
1582

3230
1.282
0136

004
00383
0.972

2676
-0179
0497

00275
0.698

0.20
00343
0.870

2551
-0.087
0.970

Grain Size Description
(ASTM-USCS Sate)

Medium sand
(barton Mean from Trash)

Gravel
Coarse Sand
MedunSand

FneSand
Sa/day

I Retained F
I on Sieve* I

Weight

4
10
40
200
<200

TOTALS 6527 10000 10000 Total 100

C PTS LaborakraK. Inc Phone (5621 907-3607 Fax: (562) 907-3610



PTS Laboratories, Inc.
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Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Sand Size
crs | medium I

•̂  O) h»5 08 o
CO T— |-~

co ^ o"

Opening 1 Phi of

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.189 -0.25
0.841 0.25

0.707 0.50
0.595 0.75
0.500 1.00
0.420 1.25
0.354 1.56
0.297 1.75
0.250 2.00
0.210 2.25

0.177 2.50

0.149 2.75

0.125 3.00

0.105 3.25

0.088 3.50
0.074 3.75

0.0025 0.063 4.00
0.0021 0.053 4.25
0.00174 0.0442 4.50
0.00146 0.0372 4.75

0.00123 0.0313 5.00
0.000986 0.0250 5.32
0.000790 0.0201 5.64

0.000615 0.0156 6.00
0.000435 0.0110 6.50

0.000308 0.00781 7.00
0.000197 0.00500 7.65

Si

§ uS
<o

d d

U.S.

No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

J

§ ! ste
1 !$?•

<&*• §§'
$£•&».
vSf:

o

fine

pm

1

IK

3
if P

W. fe iN te
£ 8 |
o d d

Particle Size

Sample

Weight,

grams

0.00

0.00

0.00

0.00

0.06

0.61

0.50

0.58

0.71

1.01
1.41

3.82

5.81

8.34

10.10
10.90
10.20
8.80

7.22

5.82

4.53

3.34

2.27
1.51

1.05

1.03

0.87

0.87
1.16

1.11

1.37

2.59

1.53

0.85
0.09

Increment

Weight,

percent

0.00

0.00

0.00

0.00

0.06

0.61

0.50

0.58

0.71

1.01
1.41

3.82

5.81

8.34

10.09
10.89
10.19
8.79

7.22

5.82

4.53

3.34

2.27
1.51

1.05
1.03

0.87

0.87

1.16

1.11

1.37

2.59

1.53

0.85
0.08

100.10 100.00

Particle Size Analysis - ASTM D4464M

PTS File No: 34379
1 Sites, Sauget Illinois Sample ID: AI-11 (57.5-60)

Depth, ft: 57.5-60

Silt I Clay

X

IS

o

, mm

x--~

'%£$'.

» A
11
If

' _Jlir-i

CM eo T- o Q h- m
^J •»- O ^ O r*- n-

d d d d P g §
0 Ci

Cumulative

Weight,

percent

0.00

0.00

0.00

0.00

0.06

0.67

1.17

1.75

2.46

3.47

4.88

8.70

14.50

22.84
32.93
43.83
54.02
62.82
70.03
75.85
80.38
83.71
85.98
87.49

88.54
89.57
90.44

91.31
92.47

93.58
94.95
97.54
99.07
99.92
100.00

100.00

mn

90

80

70 *60 J

50 5

40 1

30 o

20

10

0

Cumulative Weight Percent greater than

Weight 1 Phi 1 Particle Size

percent | Value | Inches | Millimeters

5 1.51 0.0138
10 1.81 0.0113
16 2.04 0.0095
25 2.30 0.0080
40 2.66 0.0062
50 2.90 0.0053
60 3.17 0.0044
75 3.71 0.0030
84 4.28 0.0020
90 5.48 0.0009
95 7.67 0.0002

0.352
0.286
0.242
0.203
0.158
0.134
0.111
0.076
0.051
0.022
0.005

Measure 1 Trask 1 Inman 1 Folk-Ward
Median, phi 2.90 2.90
Median, in. 0.0053 0.0053
Median, mm 0.134 0.134

Mean, phi 2.84 3.16
Mean, in. 0.0055 0.0044
Mean, mm 0.139 0.112

Sorting 1.630 1.118
Skewness 0.928 0.234
Kurtosis 0.240 1.756

2.90

0.0053
0.134

3.08

0.0047
0.119

1.493
0.391
1.792

Grain Size Description 1 Fine sand
(ASTM-USCS Scale) 1 (based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Silt >0.005 mm

Clay <0.005 mm

Total

0.00

0.00

3.47

72.38
19.10
5.05

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610



PTS Laboratories, Inc.

PROJECT NAME:
PROJECT NO:

Groundwater Services, Inc

PTS File No 34379

PARTICLE SIZE SUMMARY
(METHODOLOGY A8TM O422/04404M)

DNAPL Characterization Study. Sauget Area 1 Sites. Sauget Illinois
OSI Job No. 0-2676

Sample ID

A1 -02 (35-37 5)

AI-02 (85-87,5)

AI-03 (65-67)

Al-04(15-17)

AI-04 (25-27)

AI-04 (55-57)

AI-04 (75-77)

AI-14 (75-77)

Depth, ft

363

858

663

163

263

56.3

76.3

763

Mean Grain Size
Description (1)

Medium sand

Medium sand

Medium sand

Silt

Fine sand

Fine sand

Medium sand

Medium sand

Median
Grain Size

mm

0510

0983

0.516

0039

0088

0.199

0561

0.447

Gravel

000

10.25

0.00

000

0.00

000

000

0.00

Particle Size Distribution, wt percent
Sand Size I

Coarse | Medium | Fine | Silt

300 6057 3474 (2)

1519 6769 6.57 (2)

000 68.08 2572 4.45

000 0.00 1771 68.15

0.00 0.00 53.82 3326

000 238 85.61 819

000 69.75 24.63 414

0.00 53.24 41.90 3.95

Clay

(2)

(2)

175

1414

12.92

383

148

092

Silt
&

Clay

1 69

030

620

8229

4618

1202

561

486

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractionlech*



PTS Laboratories, Inc.
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Particle Size Analysis - ASTM D422M

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois

>: GSI Job No. G-2876

Gravel

Opening J Phi of

Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

25.002 -4.64
12.501 -3.64
9.500 -3.25
6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.414 -0.50
1.000 0.00
0.707 0.50
0.500 1.00
0.420 1.25
0.354 1.50
0.250 2.00
0.177 2.50
0.125 3.00
0.074 3.75
0.053 4.25
0.037 4.75

PTS File No: 34379

Sample ID: A1-02 (35-37.5)

Depth, ft: 36.3

Sand
coarse |

PI

PP

medium 1 tine

n
I
i1i
1
1

•,(/

iin

Silt/Clay

,-

Sieve Size *~

U.S.

Sieve
No.

1
1/2
3/8
1/4
4
6
10
14
18
25
35
40
45

60
80
120
200
270
400
PAN

Sample It
Weight

grams

0.00
0.00
0.00
0.00
0.00
0.13
0.26
0.25
0.64
1.93
3.49
1.57
0.85
2.38
0.66
0.39
0.24
0.04
0.07
0.11

13.01

icremental I
Weight,
percent

0.00
0.00
0.00
0.00
0.00
1.00
2.00
1.92
4.92
14.83
26.83
12.07
6.53
18.29
5.07
3.00
1.84
0.31
0.54
0.85

100.00

Cumulative
Weight,

percent

0.00
0.00
0.00
0.00
0.00
1.00
3.00
4.92
9.84

24.67
51.50
63.57
70.10
88.39
93.47
96.46
98.31
98.62
99.15
100.00

100.00

S 1 1

100

90

80

70 *

3
 

3
 

S
 

8
 

S
 

8
 

8

C
um

ul
at

iv
e 

W
ei

Cumulative Weight Percent greater than
Weight 1 Phi

percent | Value

5
10
16
25
40
50
60
75
84
90
95

-0.49
0.01
0.21
0.51
0.79
0.97
1.18
1.63
1.88
2.16
2.76

I Particle Size

Inches [ Millimeters

0.0554
0.0392
0.0341
0.0277
0.0228
0.0201
0.0174
0.0127
0.0107
0.0088
0.0058

1.406
0.996
0.866
0.704
0.580
0.510
0.443
0.322
0.272
0.224
0.148

•AteMiirB m*fwmm H.I.'.HM ifliav/WH
Median, phi 0.97
Median, in. 0.0201
Median, mm 0.510

Mean, phi 0.96
Mean, in. 0.0202
Mean, mm 0.513

Sorting 1.478
Skewness 0.934
Kurtosis 0.247

0.97
0.0201
0.510

1.04
0.0191
0.485

0.836
0.086
0.942

0.97
0.0201
0.510

1.02
0.0194
0.493

0.910
0.092
1.180

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) 1 (based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clav

I Retained
on Sieve #

4
10
40
200
<200

Total

Weight
Percent

0.00
3.00
60.57
34.74
1.69

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

CSwit
Project

Project Mo:

Groundwater Services. Inc PTS Fie No: 34379
DNAPL Characterization Study. Sauget Area 1 Sites. Sauget Illinois Sample D: AI-02 (85-87.5)

GSI Job No G-2876 Depth, ft 85.8

Gravel Sand
coarse meoium nne SitVClay

S
Sievt Size

PNof

No.

Sample Cumulative Cumulative Weight Pe irtgr rthan

Particle Size
I Millimeters

09044
04922
03740
D2SQO
01873

25002
12501
9500
6351
4757

-464
-364
-325
-267
-225

1
1/2
3/8
1/4

4

000
000
000
194
252

000
000
000
446
579

000
000
000
446
1025

01324
00787

3364
2000

-1 75
-100

6
10

148
513

340
11 79

1365
2544

00557
00394
00278
00197
00166

1 414
1000
0707
0500
0420

-050
000
050
100
125

14
18
25
35
40

447
581
822
879
217

1027
1335
1889
2020
499

3571
4906
6795
8814
9313

5
10
16
25
40
SO
60
75
84
90
95

-263
-2_27
-160
-103
-034
002
OJ29
067
090
109
143

02434
01896
01194
00803
00498
00387
00322
00247
00211
00185
00146

6.181
4.816
3032
2.039
1265
0983
0.818
0626
0537
0.469
0.371

OD139
00098
0007D
00049
00029

O3S4
0250
Ot77
0125
0074

1 X
ZOO
250
300
375

45

60
80
120
200

1 13
098
025
036
014

260
225
057
083
032

9573
9798
9855
9938
9970

00021
00015

0053
0037

425
475

270
400

006
004

0 14
009

9984
9993

PAN 003 007 10000

Measure
Median. pr»*
Mofcan n
Median. mm

Mean, phi
Mean. in.
Mean, mm

Sorting
Skewness
Kurtoss

I Trasfc T toman I Folk-Ward
(XO2

00387
0983

-041
00525
1.333

1804
1150
0162

0.02
00387
0983

-035
00502
1376

1 249
-0301
0625

0.02
00387
0.983

-023
0.0460
1.170

1.239
-0304
0.977

Grain Size Dticii(jtiuii
(ASTti-USCS

Medium sand

Descriptor!

Gravel
Coarse Sand
MedwmSand

FneSand
SatfCtav

I Retained I
on Sieve* I

Weight
Percent

10
40
200
<200

10.25
15.19
67.69
6.57
0.30

TOTALS 4352 10000 10000 Total 100
C PTS laboratories, Inc Phone (562)907-3607 Fax:(562)907-3610



PTS Laboratories, Inc.
Client:
Project
Project

18

16

14

rf"•o10

I:
4

2

0 -I

No:

Grv

K
<o

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No: 34379
1 Sites, Sauget Illinois Sample ID: AI-03 (65-67)

Depth, ft: 66.30

Sand Size
crs | medium

•-*

.5,.*; *

'1
S*i lit-1

p If 11

n T- t>- i

fine

1 /^
Sii
ill 8

\ S 8 fc

_—

8 S

— ~—

Silt I Clay

- -

8 3
m i- d o o o o o o o <=!

o

Particle Size, mm

Opening J Phi of

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.189 -0.25
0.841 0.25

0.707 0.50
0.595 0.75
0.500 1.00
0.420 1.25
0.354 1.50
0.297 1.75
0.250 2.00

0.210 2.25

0.177 2.50

0.149 2.75

0.125 3.00

0.105 3.25

0.088 3.50
0.074 3.75

0.0025 0.063 4.00
0.0021 0.053 4.25
0.00174 0.0442 4.50
0.00146 0.0372 4.75

0.00123 0.0313 5.00
0.000986 0.0250 5.32
0.000790 0.0201 5.64

0.000615 0.0156 6.00
0.000435 0.0110 6.50

0.000308 0.00781 7.00
0.000197 0.00500 7.65
0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

© PTS Laboratories, Inc.

Sample
U.S. Weight,
No. grams
1/4 0.00

4 0.00

6 0.00

10 0.00

16 0.00

20 6.75

25 12.40
30 16.70
35 17.40
40 14.90
45 9.24

50 7.91

60 3.39

70 1.71

80 0.95

100 0.68

120 0.57

140 0.49

170 0.42

200 0.39

230 0.41

270 0.40

325 0.36
400 0.34

450 0.32
500 0.38

635 0.36

0.38
0.48

0.46

0.57

1.01

0.49

0.23
0.02

100.10

Increment
Weight,
percent

0.00

0.00

0.00

0.00

0.00

6.74

12.39
16.68
17.38
14.88
9.23

7.90

3.39

1.71

0.95

0.68

0.57

0.49

0.42

0.39

0.41

0.40

0.36
0.34

0.32
0.38

0.36

0.38

0.48

0.46

0.57

1.01

0.49

0.23
0.02

100.00

Cumulative
Weight,
percent

0.00

0.00

0.00

0.00

0.00

6.75

19.13
35.81
53.19
68.08
77.31
85.21
88.59

90.30
91.25
91.93
92.50
92.99
93.41
93.80
94.21
94.61
94.97
95.31

95.62
96.00
96.36

96.74
97.22
97.68
98.25
99.26
99.75
99.98
100.00

100.00

Phone: (562) 907-3607

_____ — . . — -

,... . „. . — . — J .. -»•. i .fsMlr--

co T- o o r~ m

o o o 5 § §0 S §

mn

90

80

60 £

50 §

40 1

30 o

20

10

0

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size
percent | Value | Inches | Millimeters

5 0.12 0.0362
10 0.32 0.0316
16 0.44 0.0291
25 0.59 0.0262
40 0.81 0.0225
50 0.95 0.0203
60 1.11 0.0182
75 1.44 0.0145
84 1.71 0.0120
90 2.21 0.0085
95 4.53 0.0017

0.920
0.803
0.739
0.665
0.570
0.516
0.462
0.369
0.305
0.217
0.043

1 Measure 1 Trask 1 Inman 1 Folk-Ward
Median, phi 0.95 0.95
Median, in. 0.0203 0.0203
Median, mm 0.516 0.516

Mean, phi 0.95 1.07
Mean, in. 0.0204 0.0187
Mean, mm 0.517 0.475

Sorting 1.342 0.638
Skewness 0.960 0.189
Kurtoste 0.252 2.455

0.95

0.0203
0.516

1.03

0.0192
0.488

0.986
0.405
2.125

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4
Coarse Sand 1 0
Medium Sand 40

Fine Sand 200
Silt >0.005 mm

Clay <0.005 mm

Total

0.00

0.00

68.08
25.72
4.45
1.75

100

Fax:(562)907-3610
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PTS Laboratories, Inc.

Projtcl
Da^bl̂ L^̂rTDyvd

in

9

8

7

i:
r 3

2

1

No:

Groundwater Services. Inc.
DNAPL Characterization Study. Sauget Area 1
GSI Job No G-2876

rs™ 1 Sand Size
Icrs | medium I fine

«- •» o»
S i •>€•> ^
•> n W

Opening
lartm | mamnri

02500 63ST
01873 4757
01324 3364
00787 2000
C0468 1 T89
C0331 084!
00278 0707
00234 0505
00197 0500
00166 0420
00139 0354
00117 0297
00098 02SO
00083 0210
00070 0177
00059 0149
00049 0125
00041 0105
00035 0088
00029 0074
0 0025 0 063
00021 0053
0 00174 0 0442
000146 00372
000123 00313
0000966 00250
0000790 00201
0000815 00156
0000435 00110
0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0 000019 0 000488
0 000015 0 000375

TOTALS

o

Phi of

-267
-225
-175
-100
-025
025
050
075
100
125
1 50
175
200

225
250
275
300
325
350
375
400
425
450
475
500
532
564
600
650
7m
765
900
1000
1100
1138

§ 3
O 0

U.S.

No.

4

6
10
16
20
25
30
35
40
45
50
60

70
80
'00
120

170
200
230
270
325
400
450
500
635

O h^ ip
a t s
o o o

Particle

Sample

grams

000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
001
039
261
606
864
952
928
846
734
615
640
505
434
439
342
380
688
430
268
028

100.00

Mien

We)

pan

1

S k
1 1

o

Size,

tnent (

ght,

cent

000
000
000
000
ooc
000
000
000
000
000
000
000
000

000
000
001
039
261
606
864
952
928
846
734
615
640
505
434
439
342
380
688
430
268
028

100.00

Particle Size Analysis - ASTM

PTS Fie No:
Sites. Sauget Iffinois Sample ID:

Depth, ft

Sirt

^ KJll 1
]: mii
^Hll

(«m

L/^

•KBiifll IE
IRiiRHfliri»t

c*> CM ^> ^ O O

° 0 0 0 0 P

mm

:umuUtive

Wnlglil,

percent

000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
001
040
301
907
1771
2723
3651
4497
5231
5846
6486
6991
74.25
7864
8206
8586
9274
9704
9972
10000

100.00

D4464M

34379
AI-04 (15-17)

16.30

Clay

S
i ̂
I ii
MQT' K^ SP^

90

80

60 5
50 £

40 a

3o|

20

10

1 i
S 8
0 0

Weight 1 Phi I

percent | Value |~

5 333
10 353
16 370
25 394
40 435
50 467
60 508
75 609
84 733
90 846
95 953

Particle Size

Inches |

00039
00034
0.0030
00026
00019
00015
0001.2
00006
00002
00001
0.0001

Millimeter*

0.099
0.087
0077
0065
0049
0039
0.030
0.015
0.006
0003
0.001

Measure 1 Track "T
•COW, pft 4.67

Median, n 00015
Mtdian, mm 0 039

Meen pri 465
Mean, «v 0 0016
Mean, mm 0040

Soring 2102
Skewiesc 0.789
Kurtaes 0300
Grata Size Description 1

(ASTM-USCS Sole) 1

htman 1
467

00015
0039

552
0.0009
0.022

1 814
0465
0707

fend en MM

Deecripbon 1 Retained I
1 on Sieve* 1

Qranel 4
Coarse Sand 10
UedunSand 40

FneSand 200
S* X) 005 mm

Clay O 005 mm

Total

arnvmBi
4.67

0.0015
0039

5.23
0.0010
0.027

1.846
0.516
1.184

Silt
nkafnTwk)

Percent
0.00
0.00
000
17.71
68.15
14.14

100

C FTS Uotrtone* he Phone (562) W-3607 Fax (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

12

Groundwater Services, Inc. PTS File No: 34379
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: AI-04 (25-27)
GSI Job No. G-2876 Depth, ft: 26.30

rtru 1 Sand Size
1 crs | medium | fine

Silt Clay

Particle Size, mm

Opening
Inches

Phi of
Screen

U.S.

No.

Sample
Weight,
grams

Increment
Weight,
percent

Cumulative
Weight,
percent

0.2500
0.1873

6.351
4.757

-2.67
-2.25

1/4
4

0.00

0.00

0.00

0.00

0.00

0.00

0.1324
0.0787

3.364
2.000

-1.75
-1.00

6
10

0.00

0.00

0.00

0.00

0.00

0.00

0.0468
0.0331
0.0278
0.0234
0.0197
0.0166

1.189
0.841
0.707
0.595
0.500
0.420

-0.25
0.25

0.50

0.75

1.00

1.25

16
20
25
30
35
40

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.0117
0.0098

0.0083
0.0070
0.0059

0.0049
0.0041

0.0035
0.0029

0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75

50
60
70
80
100
120
140
170
200

0.03
1.17
4.72
8.84
10.20
8.82
6.58
5.08
4.31
4.05

0.03
1.17
4.72
8.84
10.20
8.82
6.58
5.08
4.31
4.05

0.03
1.20
5.92
14.76
24.97
33.79
40.37
45.45
49.76
53.82

0.0025
0.0021
0.00174
0.00146
0.00123
0.000986
0.000790
0.000615
0.000435
0.000308
0.000197

0.063
0.053
0.0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110
0.00781
0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
635

3.90
3.66
3.28
2.87
2.51
2.85
2.58
2.53
3.00
2.73
3.34

3.90
3.66
3.28
2.87
2.51
2.85
2.58
2.53
3.00
2.73
3.34

57.72
61.38
64.66
67.53
70.04
72.89
75.47
78.00
81.00
83.74
87.08

0.000077
0.000038
0.000019
0.000015

0.00195
0.000977
0.000488
0.000375

9.00
10.00
11.00
11.38

6.29

3.91

2.46
0.26

6.29

3.91

2.46
0.26

93.37

97.28
99.74
100.00

Cumulative Weight Percent greater than
Weight
percent

Phi
Value

Particle Size
Inches I Millimeters

5
10
16
25
40
50
60
75
84
90
95

1.95

2.12

2.28

2.50

2.99

3.51

4.16

5.58

7.05

8.27
9.42

0.0102
0.0091
0.0081
0.0070
0.0050
0.0034
0.0022
0.0008
0.0003
0.0001
0.0001

0.259

0.231
0.206
0.177
0.126
0.088
0.056
0.021

' 0.008
0.003
0.001

Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
Kurtosis

Trask
3.51

0.0034

0.088

3.34

0.0039
0.099

2.908
0.694
0.342

J.Ol

0.0034
0.088

4.67
0.0016
0.039

2.385
0.483
0.565

o.SI

0.0034
0.088

4.28

0.0020

0.051

2.324

0.532
0.993

Grain Size Description
(ASTM-USCS Scale)

Fine sand
(based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt

Clay

I Retained I
on Sieve # I

Weight
Percent

4
10
40

200
>0.005 mm
<0.005 mm

0.00

0.00

0.00

53.82
33.26
12.92

TOTALS 100.00 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610



PTS Laboratories, Inc.
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2

Groundwater Services. Inc.
: ONAPL Characterization Study. Sauget Area
No: GSJ Job No. G-2876

Particle Size Analysis -ASTMD4464M

PTS Fie No: 34379
1 Sites. Sauget Illinois Sample D: Al-04 (55-57)

Depth, ft 56.30

rVw 1 S3"0 Stae 1
1 crs 1

0 1

1 * !

Opentag
In eh at |MaBmeter»

025OO 6351
01873 4757
0 1324 3 364
00787 2000

00468 1 189
00331 0841
00278 0707
00234 0596
00197 0500

00166 0420
00139 0354
00117 0297

00098 0250

00083 0210
00070 0 177
00059 0149

000*9 0125
00041 0105

00035 0088
00029 0074

00025 0063
00021 0063
000174 00442
000146 C0372

000123 00313
0000980 00250
0000790 00201

0000815 00156
0000435 00110

0000308 000781
0000197 000500

0000077 000195
0000038 0000977

0000019 0000488
0000015 0000375

TOTALS

medium |

1
o

Phi of
Screen

-267
-225
-175
•100
-025
025
050
075
100
125
1 50
1 75
200
225
250
275
300
325
350
375
400
425
450
475

500
532
564

600
650

700
765
900
1000

1100

1138

j

Jill
§ 3
o o

US
Mo.

••4
4
6

10

16

20

25

30

35

40
45

SO

60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

fine |

HI

itilxfi i

f.s^~

~

£

Silt 1 Clay

o S o o d P P P P S S g
0 0 0 0 P g 8

Partid* Siz*, mm
Sample

gram*

000
000
000
000
coo
000
000
000
036
202
372
985
1310

1610

1620

1270

723
349
1 91
142
102
076
070
065

055
061
062

066
083

080
100
184
1 19
073
007

100,10

Weight,
pwccfit

000
000
000
000
000
000
000
000
036
202
372
984
1308

1608

1618

1268

722
349
1 91
142
1 02
076
070
065

055
061
062

066
083

060
100
184
1 19
073
007

100.00

Cumulative
UflWlMWftWMQTH,

pocccfrt

000
000
000
000
000
000
000
000
036
238
609
1593

2901

4509
6127

7395
81 17
8466
8657

8798
8900
8976

9046
91 11

9166
9227

9289

9355
9438

9518

9617

9801

9920
9993
10000

100.00

r inn

90

80

70

60 «J

50 5

40 1
303

20

10

0

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size
•̂ •MV^B««a> 1 U^aVaok, I aW^4k^^ 1 UIIHvn Ĵwavpercent | Vevuv | iimn* | MiiiimdcT*

5 143 O.G146
10 160 00130
16 1.75 00117
25 192 00104
40 217 00087
50 233 00079
60 248 0.0071

75 279 00057
84 320 0.0043
90 4.33 0.0020
95 6 89 0 0003

0.372
0330
0.297
0.264
0.222
0199

0.179
0145

0.109
0.050
0008

Measure 1 Track 1 toman 1 Folk-Ward
Medonphi 233 233
Medan. n 0 0079 0.0079
Median, mm 0199 0199

Mean, phi 229 248
Mean, n 0 0080 0.0071
Mean, mm 0204 0 180

Soring 1 349 0.726
Skewness 0980 0208
Kinoes 0212 2765

2.33

0.0079

0.199

243
00073
0186

1.191
0440
2595

Grain Size Description 1 Fnesand
(ASTM41SCS Sate) I (taMd on MMTI tan Ti»*J

f\«A««wrf£M« 1 D^A^Mk̂ rfl 1 lila 1 nil tueacnpoon • Henniea • wetgrit
1 on Sieve ff | Percent

Gravel 4
Coarse Sand 10
MedunSand 40

FneSand 200
Sft X) 005 mm

Ctay <0005mm
Total

0.00

0.00

238
85.61
8.19
3.83

100

C FTS Uboratones. tnc. Prtooe (562)907-3607 Fax (562) 907-3610



PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client:
Project:
Project No:

Groundwater Services, Inc. PTS File No:
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID:
GSI Job No. G-2876 Depth, ft:

Grv Sand Size
crs | medium I fine

Silt Clay

34379
AI-04 (75-77)

76.30

100

Particle Size, mm

Opening
Inches

• flllllllltHMH.

Phi of

Screen
U.S.
No.

Sample
Weight,
grams

Increment
Weight,
percent

Cumulative
Weight,
percent

0.2500
0.1873

6.351
4.757

-2.67
-2.25

1/4
4

0.00

0.00

0.00

0.00

0.00

0.00

0.1324
0.0787

3.364
2.000

-1.75
-1.00

6
10

0.00

0.00

0.00

0.00

0.00

0.00

0.0468
0.0331
0.0278
0.0234
0.0197
0.0166

1.189
0.841
0.707
0.595
0.500
0.420

-0.25
0.25
0.50
0.75
1.00
1.25

16
20
25
30
35
40

13.80
9.69

9.51

12.60
13.30
10.90

13.79
9.68

9.50

12.59
13.29
10.89

13.79
23.47
32.98
45.57
58.86
69.75

0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035

0.0029

0.354
0.297
0.250

0.210
0.177
0.149
0.125
0.105
0.088
0.074

1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75

50
60
70
80
100
120
140
170
200

6.55
5.88
3.32
2.49
1.81
1.38
1.10
0.86
0.68
0.58

6.55
5.88
3.32
2.49
1.81
1.38
1.10
0.86
0.68
0.58

76.30
82.17
65.49
87.98
89.79
91.17
92.27
93.13
93.81
94.39

0.0025
0.0021
0.00174
0.00146
0.00123
0.000986
0.000790
0.000615
0.000435
0.000308
0.000197

0.063
0.053
0.0442
0.0372
0.0313
0.0250
0.0201
0.0156
0.0110
0.00781
0.00500

4.00
4.25
4.50
4.75
5.00
5.32
5.64
6.00
6.50
7.00
7.65

230
270
325
400
450
500
635

0.51
0.44
0.36
0.30
0.28
0.33
0.33
0.34
0.41
0.38
0.46

0.51
0.44
0.36
0.30
0.28
0.33
0.33
0.34
0.41
0.38
0.46

94.90
95.34
95.69
95.99
96.27
96.60
96.93
97.27
97.68
98.06
98.52

0.000077
0.000038
0.000019
0.000015

0.00195
0.000977
0.000488
0.000375

9.00
10.00
11.00
11.38

0.84

0.42

0.20

0.02

0.84

0.42

0.20
0.02

99.36

99.78
99.98
100.00

Cumulative Weight Percent greater than
Weight
percent

Phi
Value

Particle Size
Inches I Millimeters

5
10
16
25
40
50
60
75
84
90
95

-0.73
-0.46
-0.14
0.29

0.64

0.63

1.03

1.45

1.89

2.54
4.06

0.0652
0.0540
0.0433
0.0322
0.0253
0.0221
0.0193
0.0144
0.0106
0.0068
0.0024

1.656
1.372
1.099
0.818
0.642
0.561
0.491
0.366
0.270
0.172
0.060

Measure I Trask I Inman I Folk-Ward
Median, phi

Median, in.
Median, mm

Mean, phi
Mean, in.

Mean, mm

Sorting
Skewness
Kurtosis

0.83

0.0221
0.561

0.76

0.0233
0.592

1.495
0.975
0.188

0.83

0.0221
0.561

0.88

0.0215
0.545

1012

0.042
1.366

0.83

0.0221
0.561

0.86

0.0217

0.550

1.231
0.195
1.691

Grain Size Description
(ASTM-USCS Scale)

Medium sand
(based on Maan from Trask)

Description Retained

Gravel

Coarse Sand
Medium Sand

Fine Sand
Silt

Clay

4
10
40

200
>0.005 mm
<0.005 mm

Weight
Percent

0.00

0.00

69.75

24.63
4.14

1.48

TOTALS 100.10 100.00 100.00 Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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PTS Laboratories, Inc.
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Groundwater Services. Inc.
: DNAPL Characterization Study. Sauget Area
No: GSI Job No G-2876

Particle Size Analysis - ASTM D4464M

PTS File No: 34379
1 Sites. Sauget Illinois Sample •>: AH 4 (75-77)

Depth, ft 76.30

rw 1 S3™1 St2B I
\ 03 I

••!

'?

5i

1

i

J
8 3 §
•O rt ^

Opening
techs* |MMmetsrs

02500 63ST
01873 4757
01324 3364
00787 2000
00468 '• 189
00331 0841
00278 0 707
00234 0595
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 0149
00049 0125
00041 0105
0 003S 0 088
00029 0074
0 0025 0 063
00021 0053
000174 00442
000146 00372
000123 00313
0000968 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375
TOTALS

medium

i liH i
J jOTflPftBHT *T* '*

V- Sflfeln ^ *-
& STaBSSlKS!' SVi LB.
K SfrBnSSnB) ^f jii lw|p m 5'j
8 &JR1&' FE *r

s § 2
d o o

Phi of U.S.
Screen No.

-267 i»4
-225 4
-175 6
-100 10
-025 16
025 20
050 25
075 30
100 35
125 40
1 50 45
1 75 SO
200 60
225 70
250 80
275 100
300 120
325 140
350 170
375 200
400 230
425 270
450 325
475 400
500 450
532 500
564 635
600
650
700
765
900
1000
1100
1138

fine

s^

T,: ^S t*™'-

*" j£ ***' lit-* ^-^a i
S '̂  £$£ m. SSfesJ1 ̂ T

% ¥: ? ' P ^BrJ l̂ :^

1
Silt I Clay

_ "

o o

Partfd« Size, mm

WPMQnt* WPMQfK,

Qranw pcfcwpt

000 000
000 000
000 000
000 000
'. 73 173

1210 1209

974 973
1040 1039

1000 999
930 929
711 711

869 869
624 624

509 509
401 401
317 317
251 251
209 209
172 172
129 129
086 086
057 057

042 042
032 032

022 022
025 025
028 028
027 027
026 026

021 021
029 029
063 063
027 027
002 002
000 000

100.10 100.00

Cumulative
Weight,
percent

000
000
000
000
1 73
1382
2356
3395
4394
5324
6035
6903
7527
8035
8436
8753
9004
9213
9385
9514
9600
9656
9698
9730
9752
9777
9805
9632
9858
9879
9908
9971
9998
10000
10000
100.00

t 100

90

80

70 *60 i
50 ?

40 a

303

20

10

Weight 1 PW 1 Particle Size
percent | Value ( Inches | Millimeters

5 -011 0.0426
10 009 0.0369
16 031 0.0318
25 053 0.0272
40 090 00211
50 116 00176
60 149 0.0140
75 199 00099
84 248 00071
90 300 00049
95 372 00030

1.083
0.938
0.809
0690
0535
0447
0357
0.252
0.180
0125
0.076

Measure 1 Trasfc 1 bman 1 Folk-Ward
Medun, frt 116 116
Medan. n. 0 0176 0.0176
Medon. mm 0447 0447

Mean, phi 109 1.39
Mean, n. 0 0185 0 0150
Mean mm 0471 0 381

Sormng 1656 1086
Skewnesc 0934 0211
Kurtocs 0270 0768

1.16
0.0176
0.447

1.32
0.0158
0.402

1 124
0273
1.082

Grain Size Deaciiption 1 Medium sand
(ASTM4JSCS Safe) 1 (bmdtinllMitanTnk)

De<ui>ilJmi 1 Retained 1 Weight
Ion Sieve tl Percent

Granel 4
CoareeSand 10
MedunSand 40

FneSand 200
S* >0005mm

Ctay O 005 mm
Total

0.00
0.00
5324
41.90
3.95
0.92
100

C PTS Laboratory me Phone (5621 907-3607 Fax (562) 907-3610



r i o LV jraiones, inc. V Groundwater 3^

PTS File No:

PARTICLE SIZE

jes, Inc.

34379

SUMMARY
(METHODOLOGY: ASTM D422/D4464M)

PROJECT NAME:
PROJECT NO:

Sample ID

A1 -08 (25-27)

A1 -08 (27-29)

A1 -08 (55-57)

A1 -08 (85-87)

A1 -13 (24-26)

A1-14 (15-17)

A1 -14 (35-37)

A1 -6 (35-37)

DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois
GSI Job No. G-2876

Depth, ft.

25.8

27.8

55.3

85.8

24.8

15.8

35.3

35.8

Mean Grain Size
Description (1)

Silt

Fine sand

Medium sand

Medium sand

Fine sand

Fine sand

Medium sand

Fine sand

Median
Grain Size

mm

0.051

0.299

0.360

0.818

0.243

0.087

0.654

0.334

Particle Size Distribution, wt.

Gravel

0.00

0.00

0.00

6.48

0.00

0.00

0.00

0.00

Sand Size
Coarse | Medium | Fine

0.00 0.92 32.38

0.00 8.90 88.16

2.57 40.17 56.09

10.69 68.26 13.99

0.00 13.03 76.73

0.00 0.00 62.40

8.04 65.02 26.12

3.72 27.59 67.71

percent

Silt

55.88

1.88

(2)

(2)

7.03

33.29

(2)

(2)

Clay

10.82

1.06

(2)

(2)

3.21

4.31

(2)

(2)

Silt
&

Clay

66.70

2.94

1.16

0.57

10.24

37.60

0.81

0.98

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fraction
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dent
Project
Project Not
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C2500 6351
01873 4757
0 1324 3 364
00787 2000
00468 1 169
00331 0841
00278 0707
00234 0595
00197 0500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 0149
000*9 0125
00041 0105
00035 0068
00029 0074
00025 0063
00021 0053
000174 00442
000146 00372
C 00123 00313
0000986 00250
0 001)790 00201
0000615 00156
0000435 00110
0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375
TOTALS

Particle Size Analysis - ASTM D4464M

Groundwater Services. Inc. PTS File No:
DNAPL Characterization Study. Sauget Area 1 Sites. Sauget Illinois Sample to:
GSI Job No 6-2876 Depth, ft

Sand Soe
medium |

« i t
FillriiiirA. £> *r i. r

I
ine |

Silt

Jill
k.

H i P
^iilfflBi^VSi

1

/

rf

o o o o Po

Particle, Size, mm

Semf
Phi of U.S. Weigl

ScvvaMi Mo. QWI

4e lncf«mcnt Cumulative
it. Waigtit, W>io;M,
• P f̂OaMH pOfO0nt

-267 1/4 GOO COC 000
-225 4 000 000 000
-175 6 000 000 000
-100 10 000 000 000
-025 16 000 000 000
025 20 000 000 000
050 25 000 000 000
075 30 000 000 000
100 35 009 009 009
125 40 083 083 092
1 50 45 1 85 1 85 277
175 50 413 413 690
200 60 376 376 1066
225 70 291 291 1357
250 80 194 194 1551
275 100 162 162 1713
300 120 204 204 1917
325 140 310 310 2227
350 170 466 466 2693
375 200 637 637 3330
400 230 76C 760 40 90
425 270 792 792 4882
450 325 730 730 5613
475 400 619 619 6232
500 45C 503 503 6735
532 500 506 506 7241
564 635 387 387 7628
600 332 332 7960
650 349 349 6309
700 285 285 8594
765 324 324 8918
900 569 £69 9487
1000 317 317 9804
1100 178 178 9982
1138 018 018 10000

100.00 100.00 100.00

UA^u^kA l̂ lVi
T^eeyVm fill

percent Value

5 163
10 196
16 258
25 340
40 397
50 429
60 466
75 553
84 6.66
90 784
95 904

1
Lj?

34379
A1-08 (25-27)

25.80

Clay

90

80

70 *60 «r

"I
i • 303

§3 ' *at w\

iii 10

*; Si — n
ok n

0 0

Particle Size
chea | Millimeter*

00127 0322
00101 0258
00066 0.168
00037 0.095
0.0025 0.064
00020 0.051
00016 0.040
0.0006 0.022
00004 0.010
00002 0004
0.0001 0002

Meaaiire 1 Trart
Medonpri 429
Mednn,n 0.0020
|», rfa i MUM n IVC^•weoeVi, mm u.mi

Mean pri 410
Mean n 00023
Mean, mm 0058

Sarong 2098
Ske*ness 0886
Kunoss 0145
Grain Size Description

(ASTIMJSCS Scak)

Deecription

Oraoel
Coarse Sand
MedunSand

FneSand
Sft

Clay

I bunan 1 Folk-Ward
429 429

00020 0.0020
0.051 0.051

4.62 451
00016 0.0017
0041 0.044

2042 2.143
0.160 0.222
0813 1.420

Silt
(lilllil nlillllli tnniTlilli)

•^-j.— ? • • »««_;_|rtjraeunvm • vmgirc
on SMVB * 1 Pcfocnt

4 0.00
10 000
40 0.92
200 32.38

>0 005 mm 55.88
O 005 mm 10.82

Tat* 100

C rrS laboratory line Phone (562)907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc.
Client:
Project:
Project No:

Grv

25

*2°

Tl15

c

o?10

5

3
(0

Groundwater Services, Inc.
DNAPL Characterization Study, Sauget Area
GSI Job No. G-2876

Particle Size Analysis - ASTM D4464M

PTS File No:
1 Sites, Sauget Illinois Sample ID:

Depth, ft:

Sand Size
crs | medium

1
5
X-

11

Jli
v co O o 10
CO *— f*» \f) <*>
eo T- o o o

Opening I Phi of U.S.

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098
0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67 1/4
4.757 -2.25 4
3.364 -1.75 6
2.000 -1.00 10
1.189 -0.25 16
0.841 0.25 20
0.707 0.50 25
0.595 0.75 30
0.500 1.00 35
0.420 1.25 40
0.354 1.50 45
0.297 1.75 50
0.250 2.00 60
0.210 2.25 70
0.177 2.50 80
0.149 2.75 100
0.125 3.00 120
0.105 3.25 140
0.088 3.50 170
0.074 3.75 200

0.0025 0.063 4.00 230
0.0021 0.053 4.25 270
0.00174 0.0442 4.50 325
0.00146 0.0372 4.75 400
0.00123 0.0313 5.00 450
0.000986 0.0250 5.32 500
0.000790 0.0201 5.64 635
0.000615 0.0156 6.00
0.000435 0.0110 6.50
0.000308 0.00781 7.00
0.000197 0.00500 7.65
0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

fine

1
1

Ct r̂ - lO OO
U> Is- OJ 00

Silt

o o o o" o R
o

Particle Size, mm

Sample Increment

Weight, Weight,

grams percent

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.96 0.96
7.94 7.94
14.30 14.30
27.80 27.79
22.20 22.20
14.10 14.10
5.78 5.78
1.55 1.55
0.75 0.75
0.77 0.77
0.59 0.59
0.34 0.34
0.20 0.20
0.16 0.16
0.17 0.17
0.15 0.15
0.12 0.12
0.14 0.14
0.16 0.16
0.17 0.17
0.19 0.19
0.17 0.17
0.25 0.25
0.60 0.60
0.35 0.35
0.11 0.11
0.00 0.00

100.00 100.00

Cumulative

Weight,

percent

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.96
8.90

23.20
50.99
73.19
87.28
93.06
94.61
95.36
96.13
96.72
97.06
97.26
97.42
97.59
97.74
97.86
98.00
98.16
98.33
98.52
98.69
98.94
99.54
99.69
100.00
100.00

100.00

CO t— O Q

o d o °.o

34379

A1-08 (27-29)
27.80

Clay

0.
00

09
77

 
f

0.
00

03
75
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o
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o
o

o
o

o
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o
o
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C
u
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u
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e

 W
l.,

%

Cumulative Weight Percent greater than

Weight 1 Phi I

percent | Value |

5 1.13
10 1.27
16 1.37
25 1.52
40 1.65
50 1.74
60 1.85
75 2.03
84 2.19
90 2.37
95 2.88

Particle Size
Inches | Millimeters

0.0160 0.458
0.0163 0.415
0.0152 0.386
0.0138 0.350
0.0125 0.318
0.0118 0.299
0.010.9 0.277
0.0096 0.244
0.0086 0.219
0.0076 0.194
0.0053 0.136

Median, phi 1 .74
Median, in. 0.0118
Median, mm 0.299

Mean, phi 1.75
Mean, in. 0.0117
Mean, mm 0.297

Sorting 1.196
Skewness 0.977
Kurtosis 0.238

Inman 1 Folk-Ward
1.74 1.74

0.0118 0.0118
0.299 0.299

1.78 1.77
0.0114 0.0116
0.291 0.293

0.409 0.470
0.102 0.201
1.143 1.392

Grain Size Description 1 Fine sand
(ASTM-USCS Scale) 1 (tawd on Mean from Trask)

Description | Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4 0.00
Coarse Sand 10 0.00
Medium Sand 40 8.90

Fine Sand 200 88.16
SBt >0.005 mm 1 .88

Clay <0.005 mm 1.06

Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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Groundwater Services, Inc.
DNAPL Characterization Study. Sauget Area

>: GS) Job No. G-2876

Gravel 1
1 coarse |

Ej*

*~ $? § 5 •» <° _ *2

Opening

Inches

09844
04922
03740
02500
01873
01324
00787
00557
00394
00278
00197
00166
0(7139
00098
00070
00049
00029
00021
00015

TOTALS

25002
12501
9500
6351
4757
3364
2000
•5414
1000
0707
0500
0420
0354
0250
0177
0125
0074
0053
0037

Phi of

Screen

-<64
-364
-325
-267
-225
-175
-100
-050
000
050
100
125
1 50
200
250
300
375
425
475

U.S.

Sieve
No.

1
1/2
3/8
1/4
4

6
1C
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample
Weight

grams

ooc
000
000
000
000
000
042
06S
1 31
181
1 38
1 37
1 32
524
1 54
07S
027
007
007
005

1633

meoium

•̂ISPS ^

Particle Size Analysis - ASTM D422M

1 Sites, Sauget Illinois

Sand
1

/'

HI

Si
SI

;3s£

•Mn
m

PTS File No: 34379
Sample ID: A1-08 (55-57)
Depth, ft 55.3

1 o:uv î«..,

ystf,'-'
if?'-m
Svs*V

Sieve Size

Incrementi
Weight,

percent

000
000
000
000
000
000
257
423
802
11 08
845
839
BOS
3209
943
484
165
043
043
031

10000

il Cumulative

Weight,
pei cent

000
000
000
000
000
000
257
680
1482
2590
3435
4274

5083

8291

9235

9718

9884
9927
9969
10000

100.00

Cum

^ "~

° 8 S 8 I
«- f5 CM •» J

uMive Weight Percent gree*

100

90

80

"5
"150 1
* 1
30 o

20

10

0

srthan
Weight | Phi | PartcteSize

Percent

5
10
16
25
40
50
60
75
84
90
95

| Value | Inches

-071 00645
-030 00485
0 05 0 0379
046 00286
1 17 00175
147 00142
164 00126
1 88 0 0107
206 00095
238 00076
277 00058

Millimeters

1.639
1.231
0.964
0.727
0.445
0360
0320
0272
0.240
0.193
0146

Mriitune 1 Trask 1 himan 1

Median, n 0.0142 0 0142
Median, mm 0 360 0 360

Mean, phi 1 00 1 06
Mean, n 0 0197 0 0189
Mean, mm 0 500 0.481

Sorting 1634 1002
Skewness 1237 -0418
Kurtoss 0.219 0740
Gr

Fo4k-Ward
1.47

0.0142
0.360

1.20
00172
0.437

1.029
-0.336
1 008

ain Size Deiciiplion 1 Medium sand
(ASTU4JSCS Sate) 1 (band on Meen from Trask)

DeaBcnpbon 1 Retained T
Ion Sieve*!

Gravel 4
Coarse Sand 10
MedunSand 40

FneSand 200
SWOav <2°°

Total

Weight
Percent

000
2.57
40.17
56.09
1.16

100

C PTS laboratones he Phone (5621907-3607 Fax: (562) 907-3610
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Project:
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Particle Size Analysis • ASTM D422M

Groundwater Services, Inc. PTS File No: 34379
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID: A1-08 (85-87)

>: GSIJob No. G-2876 Depth, ft: 85.8

Gravel

I
M

Sand | OJUJTM,,..
coarse |

i 1i Mtm

«sii

18

II

medium

1in
IB

I

I tine | '

, ^Ir1i
lfe£

-8

Sieve Size " N * °-

Opening | Phi of

Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

25.002 -4.64
12.501 -3.64
9.500 -3.25
6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.414 -0.50
1.000 0.00
0.707 0.50
0.500 1.00
0.420 1.25
0.354 1.50
0.250 2.00
0.177 2.50
0.125 3.00
0.074 3.75
0.053 4.25
0.037 4.75

U.S.

Sieve

No.

1
1/2
3/8
1/4
4
6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample

Weight

grams

0.00
0.00
0.00
0.00
0.57
0.24
0.70
0.99
1.05
1.46
1.88
0.62
0.35
0.52
0.08
0.19
0.09
0.02
0.01
0.02

8.79

Increment!
Weight,

percent

0.00
0.00
0.00
0.00
6.48
2.73
7.96
11.26
11.95
16.61
21.39
7.05
3.98
5.92
0.91
2.16
1.02
0.23
0.11
0.23

100.00

jl Cumulative
Weight,

percent

0.00
0.00
0.00
0.00
6.48
9.22
17.18
28.44
40.39
57.00
78.38
85.44
89.42
95.34
96.25
98.41
99.43
99.66
99.77
100.00

100.00

100

90

80

™ *
60 -|

50 •
v

40 •§

30 3

20

10

0

Cumulative Weight Percent greater than
Weight 1 Phi 1 Particle Size

percent | Value | Inches

5 -2.35 0.2001
10 -1.68 0.1258
16 -1.11 0.0850
25 -0.65 0.0619
40 -0.02 0.0398
50 0.29 0.0322
60 0.57 0.0265
75 0.92 0.0208
84 1.20 0.0171
90 1.55 0.0135
95 1.97 0.0100

Millimeters

5.082
3.196
2.160
1.572
1.011
0.818
0.674
0.528
0.436
0.342
0.255

Measure 1 Trask 1 Inman 1
Median, phi 0.29 0.29
Median, in. 0.0322 0.0322
Median, mm 0.818 0.818

Mean, phi -0.07 0.04
Mean, in. 0.0413 0.0382
Mean, mm 1.050 0.970

Sorting 1.725 1.155
Skewness 1.114 -0.212
KurtosiS 0.183 0.869

Folk-Ward
0.29

0.0322
0.818

0.13
0.0361
0.916

1.232
-0.217
1.124

Grain Size Description 1 Medium sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description 1 Retained 1
1 on Sieve # 1

Gravel 4
Coarse Sand 10
Medium Sand 40

Fine Sand 200
Silt/Clav ^OO

Total

Weight

10.69
68.26
13.99
0.57

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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No:

Groundwater Services. Inc

ONAPL Characterization Study. Sauget Area

GSIJOO No G-2876

Parttcte Size Anatysis - ASTM D4464M

PTS Fite No: 34379
1 Sites. Sauget Illinois Sample to: A1-13 (24-26)

Depth, ft 2480

feu 1 Sana S™ 1
1 OS I

H

iJG
« jlj ?

OP-*
•lean lUflbMtara

02500 6351
01873 4757
D 1324 3 364
00787 2000
00466 1 189
00331 0841
00278 0707
00234 0596
0 0197 0 500
00166 0420
00139 0354
00117 0297
00098 0250
00083 0210
00070 0177
00059 0149
00049 0125
00041 0105
00035 0088
00029 0074
00025 0083
00021 0053
0 00174 0 0442
000146 00372
000123 00313
0000986 00250
0000790 00201
0000615 00156
0000435 00110
0000308 000781
0000197 000500
0000077 000195
0000038 0000977
0000019 0000488
0000015 0000375

TOTALS

medium |

V

i-

\
>~
*1

*f,
Tl

'i
H

|j
•it*':-

im

•ne

X

i.
hi

I
Silt I Clay

rJBHKllL

la^pp :;! 3 ;1 iiiiR^Hâ Mm
r»s
d

PMof

-267
-225
-1 75
-100
-025
025
050
075
100
125
1 50
175
200

225
250
275
300
325
350
375
400
425
450
475
5.00
532
564

600
650
700
765
900
1000
1100
1138

0 0

U.S.

No.

1*4

4

6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

0 o d

Particle Size, mm

S
000
000
000
000
8 18
296
073
012
001
103
401
1340

16 9C

1620

1070

566
351
271
206
1 57
120
090
069
055

045
051
047

046
056

054
070
1 49
104
062
006

100JW

nCVOTMflt

000
000

coo
000
818
296
073
012
001
103
401
1340
1690
1620
1070
566
351
2.71
206
157
120
090
069
055
045
051
047
046
056
054
070
149
1 04
062
006

100.00

Cumulative

pw cent

000
000
000
000
818
11 14
11 87
11 99
1200
1303
1705
3045
4735
6355
7425
7991
8342
8613
88 19
8976
9096
91 86
9255
9310
9355
9406
9453
9499
9555
9609
9879
9828
9932
9994
10000

100.00

100

90

80

70

60 i
SOJ

303

20

10

Cumulative Weight Percent greater than

Weight 1 Phi 1 Particle Size

percent | Value | Inches (Millimeter*

5 -0 54 0 0573
10 008 00378
16 1 43 0 0146
25 165 00126
40 189 00106
50 204 00096
60 220 00086
75 2.53 00068
84 305 00047
90 380 00028
95 601 00008

1.456
0.961
0.370
0319
0.270
0243
0.218
0.173
0.120
0.072
0.016

Measure 1 Trask 1 bwnan 1 Folk-Ward
Medowpri 204 Z04 ^04
Uedan.(v 00096 00096 00096
Median mm 0243 0243 0243

Mean, phi 2.02 224 2.19
Mean n 00097 00083 0.0087
Mean, mm 0246 0211 0.221

Soring 1359 0.809 1.397
Ske*ness 0986 0251 0.231
KutoSB 0082 3046 3034
Grain Size Dncii(jtkiii 1 Fine sand

(ASWUSCS Scak) 1 0»Md cm Mm tan T«k)

DcauMimi 1 Retained F Weight
Ion Sieve *l Percent

Gravel 4
Cone Sand 10
MedunSand 40

FneSand 200
SB >0 005 mm

Clay <0.005mm
Total

0.00
0.00
13.03
76.73
7.03
321

100

C FTS Utaatatm, he Phooe (562) 90"'-36C7 Fax: (562) 907-3610



PTS Laboratories, Inc.
Client:
Project:
Project No:

Grv

14

12

i 8

I6

4

2

in
<o
to

Particle Size Analysis - ASTM D4464M

Groundwater Services, Inc. PTS File No:
DNAPL Characterization Study, Sauget Area 1 Sites, Sauget Illinois Sample ID:
GSI Job No. G-2876 Depth, ft:

Sand Size
crs | medium 1

S g fe
CO x— h-
m r^ d

Opening | Phi of

Inches | Millimeters | Screen

0.2500
0.1873
0.1324
0.0787
0.0468
0.0331
0.0278
0.0234
0.0197
0.0166
0.0139
0.0117
0.0098

0.0083
0.0070
0.0059
0.0049
0.0041
0.0035
0.0029

6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.189 -0.25
0.841 0.25

0.707 0.50
0.595 0.75
0.500 1.00
0.420 1.25
0.354 1.50
0.297 1.75
0.250 2.00

0.210 2.25

0.177 2.50

0.149 2.75

0.125 3.00

0.105 3.25

0.088 3.50
0.074 3.75

0.0025 0.063 4.00
0.0021 0.053 4.25
0.00174 0.0442 4.50
0.00146 0.0372 4.75

0.00123 0.0313 5.00
0.000986 0.0250 5.32
0.000790 0.0201 5.64

0.000615 0.0156 6.00
0.000435 0.0110 6.50

0.000308 0.00781 7.00

0.000197 0.00500 7.65

0 0

U.S.
No.

1/4
4
6
10
16
20
25
30
35
40
45
50
60

70
80
100
120
140
170
200
230
270
325
400

450
500
635

0.000077 0.00195 9.00
0.000038 0.000977 10.00
0.000019 0.000488 11.00
0.000015 0.000375 11.38

TOTALS

fine
Silt

t^

1
B
«c|:' i&

||

it 1

^ — "

I

d t i o o ' o ' ° o o P 8o o o o °.o

Particle Size, mm

Sample Increment Cumulative

Weight, Weight, Weight,

grams percent percent

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
0.00 0.00 0.00

0.00 0.00 0.00

0.05 0.05 0.05

1.16 1.16 1.21

3.68 3.68 4.89

6.18 6.18 11.07
9.83 9.83 20.90
13.40 13.40 34.30
14.60 14.60 48.90
13.50 13.50 62.40
10.50 10.50 72.90
7.06 7.06 79.96
4.36 4.36 84.32
2.73 2.73 87.05

1.78 1.78 88.83
1.55 1.55 90.38
1.14 1.14 91.52

1.00 1.00 92.52
1.10 1.10 93.62

0.95 0.95 94.57

1.12 1.12 95.69
2.01 2.01 97.70
1.35 1.35 99.05
0.86 0.86 99.91
0.09 0.09 100.00

100.00 100.00 100.00

34379
A1-14 (15-17)

15.80

Clay

90

80

70 *.

3 
->

• 
io

 
co

 
^ 

en
 

o
o

 
o

 
o

 
o

 
o

 
c

C
um

ul
at

iv
e

 W
t

r— m

o o

Cumulative Weight Percent greater than

Weight 1 Phi 1

percent | Value |

5 2.50

10 2.71

16 2.88

25 3.08

40 3.35

50 3.52

60 3.71

75 4.07

84 4.48

90 5.24
95 7.24

Particle Size

Inches | Millimeters

0.0069 0.176
0.0060 0.153
0.0054 0.136
0.0047 0.119
0.0039 0.098
0.0034 0.087
0.003.0 0.077
0.0023 0.059
0.0018 0.045
0.0010 0.026
0.0003 0.007

Median, phi 3.52
Median, in. 0.0034
Median, mm 0.087

Mean, phi 3.49
Mean, in. 0.0035
Mean, mm 0.089

Sorting 1.413
Skewness 0.963
Kurtosis 0.233

Grain Size Description 1
(ASTM-USCS Scale) 1

Inman 1 Folk-Ward 1
3.52 3.52

0.0034 0.0034
0.087 0.087

3.68 3.63

0.0031 0.0032
0.078 0.081

0.803 1.120
0.197 0.384
1.952 1.947

Fine sand
based on Man from Trask)

Description 1 Retained 1 Weight
1 on Sieve # 1 Percent

Gravel 4 0.00

Coarse Sand 10 0.00
Medium Sand 40 0.00

Fine Sand 200 62.40
Silt >0.005 mm 33.29

Clay O.005 mm 4.31

Total 100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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Groundwa

DNAPLCr
»: GSIJobN

Gravel

ter Services. Inc
taracterizjbon Study,

o G-2876

I
1 coarse |

_H
IgjUHtf
K-IsMSS*

Sauget Area 1

Particle Size Analysis - ASTM D422M

PTS Fie No: 34379
Sites. Sauget Illinois Sample Kh A1-14 (35-37)

Depth, ft 35.3

Sand | esurM_.
meaium

Jjjj

| line | '

I?*-*'u
lifilliEifeKr .

- CJ § 5 '
*~ rt ^

Opening 1 Phi of

Inches |M*nwtar*| Screen

09844
04922
03740
02SOO
01873
01324
00787
00557
00394
00278
00197
00166
DOT 39
00096
00070
00049
00029
00021
00015

TOTALS

25002 -464
125O1 -364
9500 -325
6351 -267
4757 -225
3 364 -1 75
2000 -100
1414 -C50
1000 000
0707 050
0500 100
0420 125
03&4 T bO
0250 200
0177 250
0125 300
0074 375
0053 425
0 037 4 75

» <D O •»

Sieve
No.

1
1/2

1/4
4
6
10
14
18
25
35
40
45
60
80
120
200
270
400

Sample

grams

000
000
000
000
000
039
090
128
193
283
309
1 30
064
125
099
138
023
006
004
CC3

1604

pii

.-.''..;;•
B^S — 5*- ij*«--:

~i£\__

Sievt Size - w <M Q.

Inciemental
Weight,
percent

000
000
000
000
000
243
561
798
1203
1764
1926
810
399
779
617
673
143
037
025
019

100.00

Cumulative

pWQMlt

000
000
000
000
000
243
804
1602
2805
4570
6496
7307
77 06
8485
9102
9776
9919
9956
9S81
10000

10000

100

90

80

70 *

:!
40 1

30 o

20

10

0

Cunutafive Weight Pemuirt gieater than
Wtiglit 1 Phi 1 Particle Size

percent | Value | Inches [Millimeters

5 -141 01044
10 -088 00723
16 -050 00557
25 -013 00430
40 034 00311
50 061 00258
60 087 00215
75 137 00152
84 195 00102
90 242 00074
95 2.80 00057

2.651
1837
1.416
1.092
0.791
0.654
0.547
0387
0.260
0.187
0.144

Measure 1 Trask 1 mman 1
Meckan. phi 0 61 0.61
Medun, n 0 0258 0 0258
Median, mm 0 654 0 654

Mean, phi 0 44 0.72
Mean, n 0 0291 0 0239
Mean, mm 0 739 0.606

Sorting 1681 1.223
Skewness 0993 0090
KurtooB 0214 0717

Folk-Ward

0.0258
0654

0.69
0.0245
0622

1.248
0.065
1.150

Grain Size Description 1 Medium sand
(ASTM4JSCSScak) I Owed on Mean from Track)

Ion Sieve*
Gravel 4

Coarse Sand 10
MedunSand 40

RneSand 200
SB/day <200

Total

Weight
TTnr r ttfttKercern

0.00
804

6502
2612 f
081 |

100 Ir
C PTS Laboratories, he Phone (562'. 907-3607 fax (562) 907-3610



PTS Laboratories, Inc.
Client: Groundwater Services, Inc.
Project: DNAPL Characterization Study, Sauget Area 1
Project No: GSI Job No. G-2876

50 -i

45

40

S? 35

W30

I25

10

5

[ Gravel

Particle Size Analysis - ASTM D422M

Sites, Sauget Illinois
PTS File No: 34379
Sample ID: A1-6 (35-37)
Depth, ft: 35.8

Sand
coarse | meaium

/
Ml

I Tine

J|

^

P

^ - { ^ o o ^ ^ t c D O ^ - c o m t n o m o o o o

Sieve Size "~

Opening | Phi of

Inches

0.9844
0.4922
0.3740
0.2500
0.1873
0.1324
0.0787
0.0557
0.0394
0.0278
0.0197
0.0166
0.0139
0.0098
0.0070
0.0049
0.0029
0.0021
0.0015

TOTALS

25.002 -4.64
12.501 -3.64
9.500 -3.25
6.351 -2.67
4.757 -2.25
3.364 -1.75
2.000 -1.00
1.414 -0.50
1.000 0.00
0.707 0.50
0.500 1.00
0.420 1.25
0.354 1.50
0.250 2.00
0.177 2.50
0.125 3.00
0.074 3.75
0.053 4.25
0.037 4.75

U.S.

Sieve

No.

1
1/2
3/8
1/4
4
6
10
14
18
25
35
40
45
60
80
120
200
270
400
PAN

Sample

Weight

grams

0.00
0.00
0.00
0.00
0.00
0.05
0.33
0.24
0.55
0.72
0.81
0.50
1.19
4.40
0.76
0.48
0.09
0.04
0.02
0.04

10.22

Incremental

Weight,

percent

0.00
0.00
0.00
0.00
0.00
0.49
3.23
2.35
5.38
7.05
7.93
4.89
11.64
43.05
7.44
4.70
0.88
0.39
0.20
0.39

100.00

Cumulative

Weight,

percent

0.00
0.00
0.00
0.00
0.00
0.49
3.72
6.07
11.45
18.49
26.42
31.31
42.95
86.01
93.44
98.14
99.02
99.41
99.61
100.00

100.00

Silt/Clay

8 n l

100

90

80

70 *
£»!

50 «
ys

40 |

30 3

20

10

Cumulative Weight Percent greater than

Weight

percent

5
10
16
25
40
50
60
75
84
90
95

Phi

Value

-0.73
-0.13
0.32
0.91
1.44
1.58
1.70
1.87
1.98
2.27
2.67

I Particle Size

Inches |

0.0652
0.0432
0.0315
0.0209
0.0145
0.0132
0.0121
0.0108
0.0100
0.0082
0.0062

Millimeters

1.655
1.098
0.799
0.532
0.369
0.334
0.308
0.273
0.254
0.208
0.158

Measure^
Median, phi
Median, in.
Median, mm

Mean, phi
Mean, in.
Mean, mm

Sorting
Skewness
Kurtosis

Trask
1.58

0.0132
0.334

1.31
0.0158
0.403

1.396
1.141
0.145

1 Inman 1
1.58

0.0132
0.334

1.15
0.0177
0.451

0.827
-0.522
1.052

Folk-Ward
1.58

0.0132
0.334

1.29
0.0161
0.408

0.927
-0.442
1.446

Grain Size Description 1 Fine sand
(ASTM-USCS Scale) I (based on Mean from Trask)

Description

Gravel
Coarse Sand
Medium Sand

Fine Sand
Silt/Clav

I Retained
on Sieve #

4
10
40
200
<200

Total

Weight
Percent

0.00
3.72

27.59
67.71
0.98

100

© PTS Laboratories, Inc. Phone: (562) 907-3607 Fax:(562)907-3610
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DATE
[C5WANY

.f/^k PTSFILE#3V3?7 CHAIN OF CUSTODY RECORD

PROJECT NUMBER FAX NUMBER

SITE LOCATI

SAMPLER SIONITUR

SAMPLE ID NUMBER

I

..M^-^L

DATE TIME

ttff?

DEPTH, ft

ANALYSIS REQUEST
PAGE \ OF

PO#
SPECIAL HANDLING

24 HOURS 9 DAYS

3 HOURS NORMAL

OTHER
SAMPLE CONDITIONS

RECEIVED ON ICE
YES/NO

SEALED
YCS/NO

OTHER :

COMMENTS

Rf LINQUlSMED BY 3. RELINQUISHED BY . RELINQUISHED BY

COMPANY COMPANY

DATETIME DATE
TIME

_PJ?L
COMPANY COMPANY

DATE
TIME

DATE
TIME

PTS Laboratories, Inc. - 8100 Secura Way - Santa Fe Springs, CA 90670 - Phone (562) 907-3607 - Fax (562) 907-3610
PTS QeoLabs, Inc. - 4342 W. 12th St. - Houston, TX 77055 - Phone (713) 680-9467 - (713) 680-0763



PATE^-Z CHAIN OF CUSTODY RECORD PAGE OF
JOMPANY

(OroiM
ADDRESS

PROJECT MANAGER

SAMPLE ID NUMBER DATE TIME DEPTH, tt

ANALYSIS REQUEST PO#
SPECIAL HANDLING

24 HOURS 5 DAYS

n HOURS NORMAL

OTHER -
SAMPLE CONDITIONS

RECEIVED ON ICE
YES/NO

SEALED
YES/NO

OTHER:

COMMENTS

Ai-ll

s_c2

1 . RELINQUISHED BY 2. nillUQUIOI ICD BY 3. RELINQUISHED BY 4. RELINQUISHED BY

COMPANY COMPANY

^^

"COMPANY COMPANY

DATE
TIME

DATE
TIME

DATE
TIME

PTS Laboratories, Inc. - 8100 Secure Way - Santa Fe Springs, CA 90670 - Phone (562) 907-3607 - Fax (562) 907-3610
PTS GeoLabs, inc. - 4342 W. 12th St. - Houston. TX 77055 - Phone (713) 680-9467 - (713) 680-0763



7/W
» f

DATE 704 PT8 FILE*
RfcNY '

CHAIN OF CUSTODY RECORD PAGE OF
ANALYSIS REQUEST

RECEIVED ON ICE
SEALED
OTHER

SAMPLE ID NUMBER

PT8 QwiUlM, Inc. • 8100 Secure Way • Santa
ore AMI •!» liw> • 4.1*9 UU 19lh St

ntaFei igs,
• Houfiflfc, TX -

CA 90670 • Phone (562) 907-3607 • Fax (562) 907-3610
77fVW . Phon« ^713> 68O-2291 • Fax f713> 6B(H)763



DATEC
COMPANY

PTS FILE* ' ' ** CHAIN OF FODY RECORD PAGE OF2-

PHONE NUMBER

SITE LOCATION

SAMPLE ID NLfl̂ BER DATE TIME DEPTH, FT

ANALYSIS REQUEST

A
P

I
E

S

G

P
E

40
0

a

o

P0#

SPECIAL HANDLING

24 HOURS
72 HOURS

OTHER

5 DAYS
NORMAL

SAMPLE CONDITIONS

RECEIVED ON ICE YES/NO
SEALED YES/NO
OTHER YES/NO

COMMENTS
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (w/ 7 inch override casing to 20 ft bgs)

COMPLETION DATE: October 7, 2004

GROUND SURFACE ELEV.: 408.4 ft MSL

TOP OF CASING ELEV.: 410.46 ft MSL

COORDINATES: N 699829.6 ft; E 2295569.9 ft

W^r; SOIL DESCRIPTION

GROUND SURFACE

Dark brown silty clay topsoil

Light brown silty clay FILL, with cobbles and
brick material, dry and loose

-no recovery from 5 to 10 ft

Brown and black SILT, saturated, clay \̂
nodules present
Brown silty clayey FILL/Waste, dry with fine
gravel
-includes numerous fragments of rust

-layer of .25 in pellets/catalyst, dry, brown from 13.5 to
14ft

Dark gray silty clay FILL, saturated, sheen
jd odor, soft

mr
-some stiff pieces of debris within the sily clay

Dark gray clayey SILT (ML), saturated, soft

Dark gray silty SAND (SM), saturated

-grades to less silt and more fine sand

Light gray medium SAND (SP), wet
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WELL CONSTRUCTION

r«~iLocking well cap TT Î

Protective outer casing
Concrete pad î ^H HHH

2-in. I.D. stainless
steel casing

6-in. borehole diameter
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Cont nued on Next Page

, A^ LOG & AS-BUILT DIAGRAM

^^W A1-1

SERVICES, INC. Sauget Area 1
\^ Sauget and Cahokia, Illinois
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r GEOLOGIST: Tim Mckete COMPLETION DATE: October 7. 2004 1

DRILLER: GeraW Seatey (Prosonic Corporat)on) GROUND SURFACE ELEV.: 4O8.4 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 410.46 ft MSL

HOLE DIAMETER: 6 nch COORDINATES: N 699829.6 ft ; E 2295569.9 ft
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Continued from Previous Page

2-n. 1.0. Stainless
Steel casing
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GEOLOGIST: Tim Nickels v/^mri-c i iun u« i c. woiuuei / , xuut

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 408.4 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 41 0.46 ft MSL
HOLE DIAMETER: 6 inch COORDINATES: N 699829.6 ft ; E 2295569.9 ft

V* SOIL DESCRIPTION

Continued from Previous Page

Gray SAND (SP), medium to coarse, round
to sub-rounded, wet

-with occasional cobbles, saturated

-medium sand

-coarse sand, rounded to sub-rounded

In/

-fine to medium sand from 92 to 93 ft

-occasional cobbles, saturated

-gray coarse sand, wet

-gray, coarse sand, round to sub-round,
occasional cobbles, wet

-frequent cobbles from 103 to 106 ft
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WELL CONSTRUCTION

Continued from Previous Page

2-in. l.D. stainless
steel casing
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r GEOLOGIST: T«n Nckete COMPLETION DATE: October 7, ZOO4 i

DRILLER. Geral Seatey (Prosonic Corporabon) GROUND SURFACE ELEV.: 408.4 ft MSL

DRILLING METHOD: Rotosonic TOp OF CASING ELEV.: 410.46 ft MSL

HOLE DiAMETER: 6 «ch COORDINATES: N 699829.6 ft ; E 2295569.9 ft
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Continued from Previous Page

Sand badcfl. «5 >r:::

2-in. I.D. stainless steel ££
screen. No. 10 slot --:.-•

6-in. borehole cfcameter ::.x:

Notes:
1 ) Location coontnates are fcnois West

coordinates (MAO 83) in feet
2) Elevations are NAVD 88 in feet
3) A temporary 7-inch dameter over-ride

mstal&d durvig diftng to ̂ *^te ttie w
the underlying aluvial aqufcr. After tti
temporary casing YW> wflhdrawn durw
grout seal.
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs

COMPLETION DATE: September 12,2004

GROUND SURFACE ELEV.: 405.5 ft MSL

TOP OF CASING ELEV. 408.6 ft MSL

COORDINATES: N 700221.4 ft; E 2295355.3 ft

SOIL DESCRIPTION

GROUND SURFACE

Black silty clay FILL, loose and dry

Black coarse sand and fine gravel from 5 to
7.5 ft, moist

Black WASTE, moist

-shredded rubber, shredded wood, broken glass,
occasional concrete rubble present

-shredded rubber from 10' to 12.5', low density

-coarse sand and gravel from 14 to 14.5'

-shredded rubber below 15', fines washed out

int sheen on pooled water, water is black from fines

Gray soft CLAY (CH). moist

Black medium-coarse SAND (SP), wet

Black silty SAND (SM), wet
-some fine gravel present

Dark gray medium-coarse SAND (SP),
sub-angular to sub-rounded, moist

25̂
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WELL CONSTRUCTION

Locking well cap

Protective outer casing

Concrete pad

Cement grout

2-in. I.D. Stainless
Steel casing

6-in. borehole diameter

Continued on Next Page

GROUNDWATER
SERVICES, INC.

LOG & AS-BUILT DIAGRAM
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GEOLOGIST: Tim Nckete

DRILLER: Gerald Sealey (Prosonic Corporabon)

DRILLJNG METHOD: Rolosooc

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 12.2004

GROUND SURFACE ELEV.: 405.5 ft MSL

TOP OF CASING ELEV. 4O8.6 ft MSL

COORDINATES: N 700221.4 ft; E 2295355.3 ft

SOL DESCRIPTION
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id In (Page

-coarse gray sand below 67 5". moist
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. Stainless
Steel casing

6-n. borehole Gatneter

Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 12, 2004

GROUND SURFACE ELEV.: 405.5 ft MSL

TOP OF CASING ELEV. 408.6 ft MSL

COORDINATES: N 700221.4 ft; E 2295355.3 ft

W* SOIL DESCRIPTION

UJ
Q

Continued from Previous Page

Gray, coarse grained SAND (SP),
sub-angular, moist
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-gray fine gravel-coarse sand, rounded - ~"
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95', saturated __
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WELL CONSTRUCTION

Continued from Previous Page

2-in. I.D. stainless
steel casing

Bentonite pellet seal

°L-inH h-irkfill tt^,

2-in. I.D. stainless steel
screen, No. 10 slot

10o
Cont nued on Next Page

_, A^ LOG & AS-BUILT DIAGRAM
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SERVICES, INC. Sauget Area 1
\^ Sauget and Cahokia, Illinois
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r GEOLOGIST: T«n Nickels UUMKLhliON UAlb: t>epiemuef iz.zuw ^

DRILLER: Gerald SeaJey (Prosonic Corporation) GROUND SURFACE ELEV.: 405.5 ft MSL

DRILLING METHOD: Rolosonic TOP OF CASING ELEV. 408.6 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 700221 .4 ft ; E 2295355.3 ft
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Contirued from Previous Page ; * ,
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WELL CONSTRUCTION ^

Continued from Previous Page

6-in. borehole diameter .-:-•.-:•

Sand backfl, t5 ^V

2-in. l.D. stainless steel tt
screen. No. 10 slot f-:-;-:j

Notes:

S-

1 ) Location coordnales are IBnois West Zone State Plane
coordinates (NAD 83) in feet

2) Elevations are NAVD 88 in feet
3) A temporary 7-inch dometer over-ride casing was

instated during drifcng to isolate the waste materials from
the underlying aluvial aquifer. After the well was buft, this
temporary casing was wthdrawn during placement of the
grout seal.
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/ GEOLOGIST: Tim Nickels ouiw-Lt MUIN UAI e: sepiemoer iu, tuv« \

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV, 409.7 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV': 412'57 « MSL

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs COORDINATES: N 700049.7 ft ; E 229561 1 .1 ft

W SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL, loose and dry,
occasional gravel and asphalt pieces

Black WASTE, moist
-leather and rubber fragments, insulated wire, black
liquid with suspended fines

Dark brown to black silty clay FILL, red brick
pieces, black liquid with suspended fines

Black WASTE, moist
-pieces of wood, shredded rubber and concrete, oily
material

-shredded rubber, leather and paper material,
cardboard and possibly nylon

jll̂ ty clayey SILT (ML), soft, slight organic
odor

-dark gray, soft, wet

Dark gray sandy SILT (SM), soft, moist

-sand content increases with depth
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WELL CONSTRUCTION

Concrete pad |̂

Cement grout —

2-in. I.D. Stainless
Steel casing
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GEOLOGIST: Tim Nk*ets

DRILLER: Gerald Seatey (Prosonic CorporatKxi)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 10. 2004

GROUND SURFACE ELEV.: 409.7 ft MSL

TOP OF CASING ELEV.: 412.57 ft MSL

COORDINATES: N 700049.7 ft ; E 2295611.1 ft

DESCRIPTION

Confirmed fn iousPage

Gray medum-coarse SAND (SP), moist

•angular - sub̂ ngMar

-day nobutes present from 35 to 36"

-medum-fine below 4(r

-medum to coarae sand, some fines, sub-angular •
sub-rounded, muibl

-day nodUtos present from 63 to 66*

•medum-fine sand, smal gravel present
sub-roundad to sub-angular, becoming more
coarae w*i depto. wet
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40

45
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85

€0

X

<i

<i

<1

<i

WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-ri. 1.0. Stainless
Steel casing

6nn. borehole diameter

Continued on Nert Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 10, 2004

GROUND SURFACE ELEV.: 409.7 ft MSL

TOP OF CASING ELEV.: 412.57 ft MSL

COORDINATES: N 700049.7 ft; E 2295611.1 ft

SOIL DESCRIPTION

Continued from Previous Page

105

. 70
Gray, medium - coarse grained SAND (SP), \^
moist

-fine gravel present, sub-rounded to sub-angular,
becoming more coarse with depth
-coarse sand from 73 to 75'
-occasional 3"-4" cobbles, occasional clay nodules

-black sand granules present from 75 to 76', no odor IT 75 *•
or sheen

-medium grain, sub-rounded to sub-angular, rr
occasional black granules of coal or sand, wet

£0
r

-black medium sand from 84 to 84.5', no odor, may
be naturally occurring coal material
-3" piece of coal found \T 81

-no recovery from 85 to 90'

-|

k-« An
-gray medium sand, occasional fine gravel,
sub-rounded to sub-angular, moist

f

-medium coarse, sub-rounded to rounded j 9'
i

»

Gray coarse sand and fine GRAVEL rV * * r-
(GP), moist

Gray fine gravel and coarse grained SAND ^
(SP), moist, rounded to sub-rounded

-medium to fine sand with increasing fines,
occasional cobbles 1-2" below 102' depth

LJJ

<1

<1

<1

<1

<1

WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Ben ton it e pellet seal

Sand backfill, #5

2-in. I.D. stainless steel
screen, No. 10 slot

Continued on Next Page
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GEOLOGIST: Tim Nekete

DRILLER: Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 10,2004

GROUND SURFACE ELEV.: 409.7 ft MSL

TOP OF CASING ELEV.: 412.57 ft MSL

COORDINATES: N 700049.7 ft ; E 2295611.1 ft

SOLI TION

Canto idln .Page

•poor core recovery due to drttng dfficulbes
Recovered maienal included putzerized oedrt . sand.
and gravel. Bedrock surface s somewhere wrthn me
105 to 110 n depti rterval.

: uj

Q2

-105-

Umestone bedrock

Total Dept> = 115 ft

<1

r130-

H35-i
r ~

r140-

WELL CONSTRUCTION

Continued from Previous Page

6-in. borehole diameter

Sandbaddfl. #5

2-in. I.D. stainless steel
screen. No. 10stot

Bottom plug 115ft

Notea:
l)Locatio > are Bnois West Zone State Plane

coordinates (NAD 83) in feet
2) Bevations are NAVD 88 in feet.
3) A temporary 7-inch dameter over-ride casing was

instated during drflng to isolate the waste materials from
the underlying afejvial aquier. After the well was buift. this
temporary casing was witliJiawii during placement of the
grout seal.

GROCVDWATOt
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LOG & AS-BUILT DIAGRAM
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Sauget Area 1
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs)

COMPLETION DATE: September 26, 2004

GROUND SURFACE ELEV: 407.8 ft, MSL
TOP OF CASING ELEV: 410.87 ft, MSL

WELL COORDINATES: N 699614.9 ft E 2295082.7 ft

SOIL DESCRIPTION

GROUND SURFACE

Gravel on surface; Dark gray clayey sandy
FILL with asphalt, gravel, and wood debris

moist silty clay with gravel and trace organic
material below 5 ft bgs

Dark gray fine-grained silty SAND (SM) - moist ^

- saturated from approximately 27 ft to 29.5 ft

Gray fine to medium-grained SAND (SP)

D
E

P
IN

 F
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S ct
e
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94

122

115

136

91

68

19

NM

19

15

WELL CONSTRUCTION

Locking well cap

Protective outer casing

Cement grout

2-in. I.D. Stainless
Steel casing

6-in. borehole diameter

Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER:6 inch

COMPLETION DATE: September 26.2004

GROUND SURFACE ELEV: 407.8 ft, MSL

TOP OF CASING ELEV: 410.87 ft, MSL

WELL COORDINATES: N 699614.9 ft E 2295082.7 ft

Continued from Previous Page

Gray medium-grained SAND (SP)

- gravel fragments present at 36 ft bgs

in*

ttiii;!;

:45:

fne to medium-grained below 50 ft bgs

• smal day nocUes present from 53 ft to 55 ft

Gray fine to medium-grained sitty SAND (SM) :

Gray fine to medrum-grained SAND (SP)

Gray fine-grained sity SAND (SM)

- occMVontt oottiSA ̂ tf^ol pvosont bo low 68 ft bgs
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WELL CONSTRUCTION

Canb rftn i Previous Page

Cement grout

2-in. I.O. Stainless
Steel casing
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 26, 2004

GROUND SURFACE ELEV: 407.8 ft, MSL

TOP OF CASING ELEV: 410.87 ft, MSL

WELL COORDINATES: N 699614.9 ft E 2295082.7 ft

.̂  SOIL DESCRIPTION ,? ; ^ "-

Continued from Previous Page

Gray medium to coarse-grained SAND (SP)

- cobbles present from 83 ft to 85 ft bgs

- coarse-grained below 85 ft bgs

m/

- medium to coarse-grained sand mixed with fine
gravel below 100.5 ft bgs
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Vl-'^iV,'.:^:'% • ; : • WELL CONSTRUCTION f • . , . • ' '^"^

Continued from Previous Page

2-in. I.D. stainless
steel casing

Sand backfill #5

2-in. I.D. stainless-steel
screen, No. 10 slot

IU3

Continued on Next Page
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r GEOLOGIST: Richard Edwards COMPLETION DATE: September 26, 2004 ^

DRILLER Gerald Seatey (Prosonic Corporation) GROUND SURFACE ELEV: 407.8 ft, MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV: 41 0.87 ft, MSL

HOLE DIAMETER: 6 nch WELL COORDINATES: N 699614.9 ft E 2295082.7 ft

y . _ ,f. -ff^l fU-n-nnifVIVlkl
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LlOG^
Coarse subrounded GRAVEL (GW) mixed \*-*-*-*L
with gray medium-graned sand fc»^>s»i
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T ÎTii i1"115"1

- H— — i
-12(H
i i

1

-125-

— — i

HsoH

r— — |

-135H
•- — i

i

-14<H

I

, 
. 

| 
; 

'.>
; 

| 
S

A
M

P
LE

^
^
^
^
H

 S
el

ec
te

d 
S

am
pl

e

a.
a.
O

1

"

10

MJ

WELL CONSTRUCTir\u ------i - • *--V -^
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Continued from Previous Page

2-m. I.D. stainless-steel *S
screen. No. 10 slot -.-:•-.

6-in. borehole diameter -.•.;-•

?:••:

— ::.--•-•

= :•• •

— y :
:.*•" J

Notes:
1) Location coordnates are Unois West Zone State Plane

(NAD 83) in teet Elevations are referenced to NAVD 88.
2) A temporary 7-inch olameter over-fide casing was installed

during drBng to isolate the waste materials from the underl-
ying aluvial oquitoi. After the wel was butt, this temporary
casing was withdrawn during placement of the grout seal.
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' GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

*̂ S SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL

Brown clayey SILT (ML), saturated

Brown silty SAND (SM), saturated

own fine SAND (SP), wet
^mr

-grayish brown, fine to medium sand, wet

COMPLETION DATE: October 8, 2004 '

GROUND SURFACE ELEV.: 406.5 ft MSL

TOP OF CASING ELEV.: 409.74 ft MSL

COORDINATES: N 699948.4 ft ; E 2295067.8 ft
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WELL CONSTRUCTION

Locking well cap

Protective outer casing
Concrete pad jf
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6-in. borehole diameter
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' GEOLOGIST: Tm Mcfcets COMPLETION DATE: October 8, 2004 ^

DRILLER: Gerald Seatey (Prosonic CorporatKXi) GROUND SURFACE ELEV.: 406.5 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 409.74 tt MSL

HOLE DIAMETER; 6 inch COORDINATES: N 699948.4 ft ; E 2295067.8 ft

SCNLDESCfa T1ON

Continued from Previous Page

Grayish brown medium SAND (SP). round to
sub-rounded grains, wet [

-Ane to medun sand from 38 to 40 ft :

-gray medium sand below 40 ft

|
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Gray sity CLAY (CL). soft wet

•toyer of wood from 53.5 10 54 5 ft '

Gray fine to medium SAND (SP). wet '
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WELL CONSTRUCTION V

Continued from Previous Page

2-in. I.O. Stainless
Steel casing
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GEOLOGIST: Tim Nickels ouwirue i IUIN UM i c. wuiuuer o, ̂ uu<t

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 406.5 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 409.74 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 699948.4 ft ; E 2295067.8 ft

N*/ SOIL DESCRIPTION

Continued from Previous Page

Light gray medium SAND (SP), wet

-fine grained from 72 to 73 ft

-medium to coarse sand below 80 ft

-occasional cobbles at 82.5 ft

-no recovery 82.5 to 85 ft

-gray medium to coarse sand

-no recovery 90 to 95 ft

-gray medium to coarse sand, rounded to sub-rounded

-occasional cobbles below 101 ft
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout •

2-in. I.D. stainless
steel casing

Bentonite pellet seal

Sand backfill, #5

2-in. I.D. stainless steel
screen, No. 10 slot
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r GEOLOGIST: Ttn N**ete COMPLETION DATE: October 8, 2004 1

DRILLER: Geral Seatey (Prosonic Corporatiofi) GROUND SURFACE ELEV.: 406.5 H MSL

DFULUNG METHOD: Rolosonic TOP OF CASING ELEV.: 409.74 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 699948.4 ft ; E 2295067.8 ft

SCMLDESCfWTION QJ

£" c
££ lu
UJ "- K

1 OZ !<

: 105 !!
Gray me<Sum coarse SAND (SP). rounded |_ ji
to sub-rounded.wrth occasional cobbles, !

wet ^ 1
r~ -j

Umestone bedrock £l10^

kJ^^^J^—h^1 I I 1 1 '

His4!
Total Depti = 115 On *- -j

L -ii i

1̂2(H

H25-1

t

— H
-130-;

H35-1
[— — '

H40-I

S
A

M
P

L
E

W

tr.

u.
u
ii.

or.

'$£

o.

Ô
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WELL CONSTRUCTION ^

Contrwed from Previous Page

Sand backfii, #5 <r?-: — :-:-;•

2-in. I.D. stainless steel $?: == '•.•':.
screen. No. 10 slot ••::•-. — :•:.•.•-

6-in. borehole diameter r.-.v: — '.•:.-.-.
."-,*.* r."-.~.
•I" "-11 J*"" "-,. -. . • r. -. .

."-."."• r."*«"»
•-"-"•- — — '••*'•
•*".*• — — .*•*.*

v.

Notes:
i ) Location coordnates are Knois West Zone State Plane

coordinates (NAD 83) in feet
2) Elevations are NAVD 88 in feet
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' GEOLOGIST: Tim Nickels COMPLETION DATE: October 6, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 408.9 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 410.97 ft MSL

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 24 ft bgs) COORDINATES: N 700550.4 ft ; E 2295404.5 ft

S*/ SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL, cobbles, and concrete
pieces

-yellowish brick fragments

-no recovery from 5 to 1 5 ft

-waste fill material, oily black coating

y,

-wood debris, sticky thick material

-black oily coating, wood debris

-primarily wood fragments, some metal tubing
and wire, coated with black oily liquid

Black medium SAND (SP), saturated

-6 in layer of clay from 27 to 27.5 ft

-sheen present from 27 to 29 ft

-layer of wood debris from 30 to 30.5 ft

-dark gray, medium sand
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WELL CONSTRUCTION

Locking well cap

Protective outer casing
Concrete pad H

2-in. I.D. stainless
steel casing
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GEOLOGIST: Tim Nfckets

DRILLER: Gerald Sealey (Prosonc Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 6,2004

GROUND SURFACE ELEV.: 408.9 ft MSL

TOP OF CASING ELEV.: 410.97 ft MSL

COORDINATES: N 700550.4 ft ; E 2295404.5 ft

SOH. DESCRIPTION UJ

id from P

Dartc gray medium SAND (SP), saturated

•dark gray to Mack

-gray, medum sand, rounded to sub-rounded r

-medum coarse sand, rounded

I cobbles, charcoal pieces

-sight sheen from 61 to 63 ft

•dark gray below 67.5 ft
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.O. Stainless
StecJca«ang

6-in. borehole damctor

Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 6, 2004

GROUND SURFACE ELEV.: 408.9 ft MSL

TOP OF CASING ELEV.: 410.97 ft MSL

COORDINATES: N 700550.4 ft; E 2295404.5 ft

/̂ SOIL DESCRIPTION

Continued from Previous Page

Dark gray medium to coarse SAND (SP),
wet

-odor and sheen associated with wood
material at 72 ft

-gray, medium to coarse sand, with fine
gravel and occasional cobbles

-silty sand layer with charcoal at 79 ft

-no recovery from 80 to 85 ft

-gray, medium, wet with occasional cobbles

«/

-no recovery from 90 to 95 ft

-gray medium sand

-fine gravel and frequent cobbles present,
some brown silt present
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WELL CONSTRUCTION

Continued from Previous Page

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

^-inrl hnrlrfill #S

screen, No. 10 slot

IUO

Continued on Next Page
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GEOLOGIST: T«n Nk*efe

DRILLER; Gerald Seatey (Prosonic Corporation)

DRILLING METHOD; Rolosonic

HOLE DIAMETER; 6 inch

COMPLETION DATE; October 6, 2004

GROUND SURFACE ELEV.: 408.9 ft MSL

TOP OF CASING ELEV.: 410.97 ft MSL

COORDINATES. N 700550.4 R ; E 2295404.5 ft

SOLDESCmPTION

atn iousPage

Gray medium SAND (SP), mixed with
gravel and cobbles

105

Light gray Imestone bedrock

Total Depti= 118 ft

-130-

H35-
i — —
— — i
- -j

-140-

s
Q
D.

13

11

WELL CONSTRUCTION

Continued from Previous Page

Sand backfii, «5

2-in. I.D. stainless steel
screen. No. 10 slot

6-in. borehole demeter

Bottom plug 1180ft

Notes:
1 ) Location coonftnates are Bnois West Zone State Plane

coordinates (NAD 83) in feet.
2) Elevations are NAVD 88 in feet
3) A temporary 7-inch over-fide casing was installed during

dntng to isolate the waste materials from the underlying
alluvial aquifer. After the wel was boit this temporary
casing was withdrawn during placement of the grout seal.
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LOG & AS-BUILT DIAGRAM
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs)

COMPLETION DATE: September 27, 2004

GROUND SURFACE ELEV: 410.9 ft, MSL

TOP OF CASING ELEV: 410.59 ft, MSL

WELL COORDINATES: N 700568.5 ft E 2295656.3 ft

GROUND SURFACE

Gray silty clay FILL with gravel and trace
organic material

No recovery from 15.0 ft to 16.0 ft bgs. Suspect fill
based on inspection of sampling equipment.

- gray silty clay fill below 18 ft bgs

Gray silty fine-grained SAND (SM); clayey
to 28 ft bgs

ao

LJJ

3

NM

34

10

14

WELL CONSTRUCTION

Locking well cap

Concrete pad

Cement grout

2-in. I.D. Stainless
Steel casing

6-in. borehole diameter

Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER Gerald Seatey (Prosone Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 27.2004

GROUND SURFACE ELEV: 410.9 ft, MSL

TOP OF CASING ELEV: 410.59 ft. MSL

WELL COORDINATES: N 700568.5 ft E 2295656.3 ft

SOLDESCRPTIOIt

iPage

Gray finegrained sflty SAND (SM)

Gray medium-grained SAND (SP)

Gray fine-grained sity SAND (SM)

Gray fine to medium-grained SAND (SP)

- tmal day notices present from appronroaiety
59 4 ft to 60 ft bgs

*-:

Gray fine-grained sity SAND (SM)

Gray fine to medium-grained SAND (SP) with [>
appreciable fine gravel If:

obry utesp til In
67 5 ft to 70 ft bgs

appronmatty f^.

^70-

'- WBJ. CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. ID. Stantess
Steel casing

6-in. borehole Aameter
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Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 27, 2004

GROUND SURFACE ELEV: 410.9 ft, MSL

TOP OF CASING ELEV: 410.59 ft, MSL

WELL COORDINATES: N 700568.5 ft E 2295656.3 ft

*• SOIL DESCRIPTION'

Continued from Previous Page

Gray fine to medium-grained SAND (SP) with
appreciable fine gravel

No recovery from 71 ft to 75 ft bgs. Suspect gray
fine to medium-grained sand based on inspection of
sampling equipment.

t:75i

+ :

:80:

Gray silty fine-grained SAND (SM)

Gray medium-grained SAND (SP)

- medium to coarse-grained below 100.0 ft bgs

90

tt95H

+ : : H

fiooK

M051-

17

13

20

16

NM

13

14

15

10

WELL. CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

Sand backfill, #5

2-in. I.D. stainless-steel

Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER; Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER 6 nch

COMPLETION DATE: September 27. 2004

GROUND SURFACE ELEV: 410.9 ft, MSL

TOP OF CASING ELEV: 41 0.59 ft, MSL

WELL COORDINATES: N 700568.5 ft E 2295656.3 ft

SCNLDESCMPIION

Continued from Pn

Fne to coarse rouxted to subrounded
GRAVEL (GP) mixed with medium-grained
sand and cobbles

v,

Limestone Bedrock

Total Dep»i = 118.0 tt
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Continued from Previous Page

2-in. IX). stainless-steel
screen. No. 10 slot

Sand badcH, K

6-in. borehole dameter

Bottom plug 118.0 n

Notes:
1) Location coonfnates are Bnois West Zone State Plane

(NAD 83) in feet Elevations are referenced to NAVD 88.
2) A temporary 7-inch darneter over-ride casing was installed

during driSng to isolate the waste materials from the underl-
ying aluvial aquier. After the wel was buDt, this temporary
casing was withdrawn during placement of the grout seal.
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' GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch ( with 7 inch over-ride casing to 35 ft bgs)

ĵ̂ ^SdJL DESCRIPTION ,̂ •: ;^,K>V;;f

GROUND SURFACE

Asphalt at surface; Gray clayey sand FILL with
limestone and gravel

- rust colored from 7 ft to 7.5 ft bgs

- oily below 1 1 .5 ft bgs with debris

- wood chips, rubber, and brick pieces present below
12.5 ft bgs

•^ wood fragments from 17.5 ft to 20 ft bgs

- fill soil with wood chips, rubber, and brick pieces;
with oily film below 20 ft bgs, moist

Gray fine to medium-grained SAND (SP)
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COMPLETION DATE: September 23, 2004

GROUND SURFACE ELEV: 409.1 ft, MSL
TOP OF CASING ELEV: 41 1.83 ft, MSL

WELL COORDINATES: N 700713.7 ft E 2295388.7 ft
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GEOLOGIST Retard Edwards

DRILLER Gerald Seatey (Prosontc Corporation)

DRILLING METHOD: Rotosorac

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 23,2004

GROUND SURFACE ELEV: 409.1 ft, MSL

TOP OF CASING ELEV: 411.83 ft, MSL

WELL COORDINATES: N 700713.7 ft E 2295388.7 ft

noN

Conbnued from Previous Page

Very dark gray medium-grained SAND (SP) [jj

- o*y f*n observed below 40 ft bgs

• color a IghMr shade of gray betow 65 ft bgs
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WELL CONSTRUCTION

Contanued from Previous Page

Cement grout

2-in. ID. Stainless
Steel casing

6-in. borehole (Kameter

Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 23, 2004

GROUND SURFACE ELEV: 409.1 ft, MSL

TOP OF CASING ELEV: 411.83 ft, MSL

WELL COORDINATES: N 700713.7 ft E 2295388.7 ft
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Gray medium-grained SAND (SP) _ '
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Continued from Previous Page

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Sand backfill, #5
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GEOLOGIST Richard Edwards

DRILLER Gerald Seatey (Prosonc Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inert

COMPLETION DATE; September 23. 2004

GROUND SURFACE ELEV: 409.1 ft MSL

TOP OF CASING ELEV: 411.83 ft, MSL

WELL COORDINATES: N 700713.7 ft E 2295388.7 ft

son.

i g !1 o:
Cart* riftn i Prevnus Page

Gray meolun to coarse rounded GRAVEL
(GW) with coarse-grained sand and occasional
cobble fragments

Limestone Bedrock

Total Depti = 119.0 n -120^

1 !
-!

£1

67

-125-!

- -i
-135H

-i
140-

WELL CONSTRUCTION

Continued from Previous Page

2-irt ID. stainless-steel
screen. No. 10 slot

Sand badcH. #5

6-in. borehole diameter

Bottom plug 119.0ft

1) Location coordnates are llnois West Zone State Plane
(NAD 83) in feel Elevations are referenced to NAVD 88.

2) A temporary 7-inch dameter over-ride casing was installed
during drflng to isolate the waste materials from the underl-
ying aluvial aquifer. After the wel was built, this temporary
casing was wiBidiawii during placement of the grout seal.
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SEEV1CES, IXC

LOG & AS-BUILT DIAGRAM
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r GEOLOGIST: Richard Edwards COMPLETION DATE: September 29, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV: 407.7 ft, MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV: 407.36 ft, MSL

HOLE DIAMETER: 6 inch WELL COORDINATES: N 700791 .6 ft E 2295167.1 ft

Y^^^ '̂W,D^^^?N>^;'5 :̂

GROUND SURFACE

Asphalt and concrete on surface; Limestone
road base mixed with asphalt (FILL)

Gray silty SAND (SM); clayey to approximately
7.5 ft bgs

- moist to wet with trace organic material present
below 10 ft bgs

^J clayey from 17 ft to 25 ft bgs

- fine to medium-grained below 25 ft with brownish
colored oil staining observed from approximately
25 ft to 27.5 ft bgs
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GEOLOGIST: Richard Edwards

DRILLER Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER 6 net)

COMPLETION DATE: September 29, 2004

GROUND SURFACE ELEV: 407.7 ft, MSL

TOP OF CASING ELEV: 407.36 ft, MSL

WELL COORDINATES: N 700791.6 ft E 2295167.1 ft

SCML DESCfWTION

rife ious

Gray fine to medium-grained SAND (SP) with
occasional fine grave)

.50

^•55-1

• madum to coaree-gnmed below 60 ft bgs

-65

165

61

163

WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. ID. Stainless
Steel casing

6-in. borehole diameter

X

X
X

•x\

'x\

'x\

'x\
'x\

Continued on Next Page
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GEOLOGIST: Richard Edwards COMPLETION DATE: September 29, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV: 407.7 ft, MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV: 407.36 ft, MSL

HOLE DIAMETER: 6 inch WELL COORDINATES: N 700791 .6 ft E 2295167.1 ft

,/r -- " SOIL DESCRIPTION;: ̂ m. 3%

Continued from Previous Page

Gray medium to coarse-grained SAND (SP)
mixed with occasional fine gravel

- two flat cobbles and rounded and subangular
fine to coarse gravel present below 83.5 ft bgs

- medium sand to fine gravel with occasional
M cobbles below approximately 85 ft bgs

- abundant rounded and subrounded cobbles
present below 1 00 ft bgs

GROUNDWATER
SERVICES, INC
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2-in. I.D. stainless
steel casing
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 29, 2004

GROUND SURFACE ELEV: 407.7 ft, MSL

TOP OF CASING ELEV: 407.36 ft, MSL

WELL COORDINATES: N 700791.6 ft E 2295167.1 ft

•now

Confi iousPage

Limestone Bedrock

Total Depti = 119.0 n

Coarse GRAVEL (GF) mixed with fine

gravel and flat rounded cobbles

• reddish w*i sand, weathered day. and two 5-inch
diameter cobbles from 110 ft to 111 flbgs

! ° -

7105-

.vvvi

-120H

-125-

-130-1

-135^

J
140-

WELL CONSTRUCTION

Continued from Previous Page

2-in. I.D. stainless-steel
screen. No. 10 slot

Sand backfil. #5

6-in. borehole dameter

Bottom plug 119.0ft

Location tnates are ISnois West Zone State Plane
(NAD 83) in feel BevaSons are referenced to NAVD 88.
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs)

COMPLETION DATE: September 28, 2004

GROUND SURFACE ELEV: 409.4 ft, MSL

TOP OF CASING ELEV: 412.35 ft, MSL

WELL COORDINATES: N 701175.6 ft E 2295675.0 ft

^ j£'lff-'& SOIL' DESCRIPTION ,vgi' ;; ' . f •$ .
 :'f

GROUND SURFACE

Gray clayey sand FILL with limestone, gravel,
wood chips, trace organic material, and metal
debris

No recovery from 1 0 ft to 1 8 ft bgs. Suspect gray
clayey sand FILL based on inspection of sampling
equipment.

- moist, dark gray clayey sandy silt with wood chips
and trace organic material below 20.0 ft bgs

Gray silty CLAY (CL)

Gray silty fine-grained SAND (SM)

Gray silty CLAY (CL) /

Gray silty fine-grained SAND (SM)

Gray fine to medium-grained SAND (SP)
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GEOLOGIST: Richard Edwards

DRILLER Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 28,2004

GROUND SURFACE ELEV: 409.4 ft, MSL

TOP OF CASING ELEV: 412.35 ft, MSL

WELL COORDINATES: N 701175.6 ft E 2295675.0 ft

SOM-DESCWPTION

Continued from Prevnus Page
"•35~

Gray fine to medium-grained SAND (SP) with ^ •:.•. ' :
occasional fine gravel ;: :•:•:

:-45!

•smalctayi wd at approximately 47.5 ft

iiSSif

in

m below 60II bgs

Gray fine-grained sity SAND (SM)

01

•t"

WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.O. Stainless
Steel casing

6-in borehole dam

Continued on Next Page
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 28, 2004

GROUND SURFACE ELEV: 409.4 ft, MSL

TOP OF CASING ELEV: 412.35 ft, MSL

WELL COORDINATES: N 701175.6 ft E 2295675.0 ft

^. H r-f- .SOIL DESQRIPpbN-r/ * -

Continued from Previous Page

No recovery from 70.0 ft to 72.0 ft bgs. Suspect gray
silty fine sand based on inspection of sampling equip-
ment.

Gray medium-grained SAND (SP) mixed with
fine and coarse sand and occasional fine grav<

- fine gravel increasing with depth below 85 ft bgs

J

- appreciable rounded and sub-rounded coarse
gravel present below 93 ft bgs

- medium to coarse-grained sand with occasional flat
angular and sub-angular fine gravel present below
95 n bgs
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GEOLOGIST: Richard Edwards

DRILLER; Gerald Seatey (Prosonic Corporator)

DRILLING METHOD: Rotosonic

HOLE DIAMETER 6 inch

COMPLETION DATE; September 28, 2004

GROUND SURFACE ELEV: 409.4 ft, MSL

TOP OF CASING ELEV: 41 2.35 ft, MSL

WELL COORDINATES: N 701 175.6 ft E 2295675.0 ft

DESCfVTION

Contnued from Previous Page

Gray rnediun-grained SAND (SP) mixed with
fine and coarse sand and occasional fine
gravel

- coarse rounded gravel and occasional cabbies
betowlOSftbgs

Fine to coarse GRAVEL (GW)

Total Deptis 119.0ft -120-

-130^

M35-

L
u

140-

Conbnued from Previous Page

2-in. IX). stainless-steel
screen. No. 10 slot

Sand backfB. «5

6-in. borehole ifaineiei

1) Location coordnates are Hnois West Zone State Plane
(NAD 83) in feet Etevafeons are referenced to NAVD 88.

2) A temporary 7-inch dameter over-ride casing was installed
during driBng to isolate tie waste materials from the underl-
ying aluvial aquier. After the wel was buffi, this temporary
casing was withdrawn during placement of the grout seal.
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 15, 2004

GROUND SURFACE ELEV.: 410.9 ft MSL

TOP OF CASING ELEV.: 413.84 ft MSL

COORDINATES: N 701546.5 ft; E 2295896.2 ft

SOIL DESCRIPTION

GROUND SURFACE

Brown silty clayey FILL, loose and dry

Brown medium SAND (SP)

-no recovery from 15 to 20'

-includes some fine sand, moist

-grayish brown, fine-medium grain

-medium-coarse, sub-angular, wet

10

15-r

20

30

15

14

13

WELL CONSTRUCTION

Locking well cap

Protective outer casing

Concrete pad

Cement grout

2-in. I.D. Stainless
Steel casing

6-in. borehole diameter

Continued on Next Page
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GEOLOGIST: Tim Nekeb

DRILLER: Gerald SeaJey (Prosonc Corporation)

DRILLING METHOD: Rolosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 15. 2004

GROUND SURFACE ELEV.: 410.9 ft MSL

TOP OF CASING ELEV.: 413.84 ft MSL

COORDINATES: N 701546.5 ft; E 2295896.2 ft

SON. DESCRIPTION

Continued limit Previous Page

• tr iwi »• i »-
QZ

WELL CONSTRUCTION

Continued from Previous Page

Brown medium-coarse SAND (SP).
saturated

•sub-rounded to sub-angular grans

Brown slty SAND (SM). wet

-oo recovery horn 56 to 573

Brown fine-medium SAND (SP). saturated,
black grans present

-no racowy bom 65 to 67.5'
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5Q

60

55

65

X 15

15

Cement grout

16

15

15

2-in. I.D. Stainless
Steel casing

16

17

6-in. borehole diameter
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Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 15,

GROUND SURFACE ELEV.: 410.9 ft MSL

TOP OF CASING ELEV.: 413.84 ft MSL

COORDINATES: N 701546.5 ft; E 2295896.2 ft

SOIL DESCRIPTION

Continued from Previous Page

Brown, medium grained SAND (SP),
sub-rounded, saturated

-occasional cobbles and fine gravel to 80'

-grayish brown, fine - medium sand, saturated

-no recovery from 85 to 87.5'

-medium sand, occasional coarse gravel, saturated

-gray coarse sand, occasional cobbles and
fine gravel, wet
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E
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

backfill, #5

Continued on Next Page
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GEOLOGIST: Tim NKfcets

DRILLER: Gerald SeaJey (Prosonc Corporation)

DRILLING (METHOD: Rolosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 15, 2004

GROUND SURFACE ELEV.: 410.9 ft MSL

TOP OF CASING ELEV.: 413.84 ft MSL

COORDINATES: N 701546.5 ft ; E 2295896.2 ft

SOH. DESCRIPTION

Conhnued from Prewous Page

Gray coarse SAND (SP). saturated

107 to

-coaise sand w*h cobbles below 10?

-no recovery horn 110 to 116"

Limestone bedrock

Total Oepti = 121 ft

Xfc £

oz I <

105-n—

115

-125

-135-

r -)

-140-

<i

<i

WELL CONSTRUCTION

Continued from Previous Page

&-m. borehole dimeter

Sand backfii. «5

2-in. I.D. stainless steel
screen. No. 10 slot

Bottom plug

106ft

121ft

Notes:
1) Location coordrates are Hnois West Zone State Plane

coordinates (NAD 83) in feet
2) Elevations are NAVD 88 in feet

OVA blank rearing for this boring was 16ppm

GROTSDWATEK
SERVICES. ISC

LOG & AS-BUILT DIAGRAM

A1-11

Sauget Area 1
Sauget and Cahokia. Illinois

GSI Job No. G-2876
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GEOLOGIST: Tim Nickels COMPLETION DATE: October 5, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 406.3 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 406.00 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 701017.0 ft ; E 2294750.3 ft

\*S SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL, with concrete rubble and
fine gravel

-light brown clay nodules at 4.5 ft

Brown CLAY (CL), stiff

Brown silty medium Sand (SM), very moist

-saturated from 10 to 12 ft

Brown clayey SILT (ML)

Brown fine to medium SAND (SM), saturated

-brownish gray medium sand
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WELL CONSTRUCTION

Flush mount completion v.

Locking well cap ^*

2-in. I.D. stainless
steel casing

6-in. borehole diameter

\

1
AN
/A
AN

AN

\^/
/•̂ \

/^\

\V
AN

\V

' S\

v \. /

/./\

\V

/A
A \

\v
AN

/\\

/s.\

AN
\V

\V

AN

\V

/A
AN
NV

/A
AA
NV

NV
AN
/A

^_

^d

AN

W
AA
/\.\

x\.\
AN
AN
AN

AN
AN
AN

W

AN

AN
/\\

' \\

AN
AAAAw
AN
AN
AN
V/

AA
\'/
AN
AN
AN

AN
AN
AN

AN
AN
AN

AN
AN
AN

AN

AN
W

/\\
W
/xN
AN
AN

•

Continued on Next Page
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r GEOLOGIST: Tun Ncfcets COMPLETION DATE: October 5. 2004 ^

DRILLER: GerakJ Seatey (Prosonic Corporation) GROUND SURFACE ELEV.: 406.3 ft MSL

DRILLING METHOD: Roiosonic TOP OF CASING ELEV.: 406.00 ft MSL

HOLE DIAMETER: 6 men COORDINATES: N 701017.0 ft ; E 2294750.3 ft
_ _ _ rn lM^nsmm,

**iiON

X

c.
UJ
Q

Continued from Previous Page
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Continued from Previous Page
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Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 5, 2004

GROUND SURFACE ELEV.: 406.3 ft MSL

TOP OF CASING ELEV.: 406.00 ft MSL

COORDINATES: N 701017.0 ft; E 2294750.3 ft

SOIL DESCRIPTION

Continued from Previous Page

Gray medium to coarse SAND (SP), wet

-coarse gravel and cobbles from 70 to 72 ft with
coarse sand, sub-angular

-occasional cobbles

-grayish brown, fine to medium sand at 75 ft

-coarse sand and fine gravel

-gray coarse sand, sub-angular to sub-rounded

-occasional fine gravel

-coarse sand, sub-angular to sub-rounded

-brownish gray coarse sand, mixed with fine
gravel, occasional cobbles to 3 in diameter

LU '
Q :
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80

85

95

90

100

105"

23

32

36

24

WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

Sand backfill, #5

Continued on Next Page

98.5ft

103.0ft

GROUNDWATER
SERVICES, INC
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GEOLOGIST: Tm Mckete COMPLETION DATE: October 5, 2004 >

DRILLER: Gerald Seatey (Prosonic Corporabon) G ROUND SURFACE ELEV.: 406.3 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 406.00 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 701017.0 ft ; E 2294750.3 ft
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Brownish gray coarse SAND (SP). wet, _ j
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WELL CONSTRUCTION "*

Continued from Previous Page

:f---:: -.-:••-. 105.0 ft
. *. . • . . *. .
L*- •-" " ' -.*. •_

Sand backfl, #5 '<r'y. — .-::-;:

2-in. |.D. stainless steel :-. •• — •:•
screen. No. 10 slot •':.- '• — :.-:

^

kld̂ ^̂ v̂NfMBS!
i) Location coordnaies are •nois West Zone State Plane

coordinates (NAD 83) in feeL
2) Elevations are NAVD 88 in feet

A^ LOG & AS-BUILT DIAGRAM GSiJob NOG 2876 ^
•̂ Î P Page 4 of 4
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch with 7 inch over-ride casing to 20 ft bgs)

COMPLETION DATE: October 10, 2004

GROUND SURFACE ELEV. 406.4 ft MSL

TOP OF CASING ELEV. 409.38 ft MSL

COORDINATES: N 699960.4 ft; E 2294733.6 ft

SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL

Black WASTE, asphaltic material, black
coarse gravel, white powder present

-no recovery from 4 to 9 ft

Brown silty clay FILL

WASTE, shredded wood debris, fine gravel
coated with black oily material, wet

-no recovery from 14 to 16 ft

gravel and silty clay, black oily liquid and shredded

Brown silty SAND (SM), saturated, staining,
odor

-brown oily liquid present

Gray clayey SILT (ML), wet, soft, odor

Gray silty fine to medium SAND (SM), with
brown coloration, sheen and odor, saturated

Brown medium SAND (SP), wet, odor

-dark gray below 29 ft

>IX/
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3&m
%/Vx V.-W

!15̂
•̂

• 20

: 25:-:

ijSOJ1

f;!

42

133

313

167
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WELL CONSTRUCTION

Locking well cap

Protective outer casing
Concrete pad

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Continued on Next Page

GROUNDWATER
SERVICES, INC.
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GEOLOGIST: Tim Nickels

DRILLER: GeraU SeaJey (Prosonc Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 9,2004

GROUND SURFACE ELEV. 406.4 ft MSL

TOP OF CASING ELEV. 409.38 ft MSL

COORDINATES: N 699960.4 ft ; E 2294733.6 ft

SOB. RON

Contnued horn Previous Page

Dark gray medium SAND (SP), wet. odor :

[_:

U
H

•gray fine sand

-gmy coarse sand, occasional coarse gravel

-med*jnvcoarse sand

-frequent coaree gravel and cobbles

zu '

D2 !
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H55
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-*\. 1.0. Stainless
Steel casing

6-n. borehole dameter

Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 9, 2004

GROUND SURFACE ELEV. 406.4 ft MSL

TOP OF CASING ELEV. 409.38 ft MSL

COORDINATES: N 699960.4 ft ; E 2294733.6 ft

SOIL DESCRIPTION

Continued from Previous Page

Gray medium to coarse SAND (SP), with
frequent coarse gravel and cobbles,
saturated

Gray CLAY (CL)
-no recovery 72 to 74 ft

Gray coarse SAND (SP), rounded to
sub-rounded, saturated

-no recovery 79 to 84 ft due to rock in barrel

-no recovery 84 to 99 ft due to flowing sands

-coarse sand, mixed with fine gravel and gray
bedrock fines
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•80
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

Sand backfill, #5

Continued on Next Page

94.0ft

97.5ft

GROUNDWATER
SERVICES, INC
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GEOLOGIST: Tm Nefcets COMPLETION DATE: October 9. 2004 \

DRILLER: Gerald Seatey (Prosone Corporate) GROUND SURFACE ELEV. 406.4 ft MSL

DRILUNGH«THOD:Rotosonc TOP OF CASING ELEV. 409.38 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 699960.4 ft ; E 2294733.6 ft '

CTIH fjj-o/»e L- • L ^d^^VL UL*»4 *̂t HI 1 H^^V

GrwrivMtfvi fnvn Pram PC Parw>

Gray coarse SAND (SP). saturated
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•frown, msced w*h line gravel and occasional cobbles f— -jl

•gray fines front pulverized bedrock noted in core "̂  *»

Gray Ivnestone bedrock, competent X'/'i'Ij

Total Oep»i = 115̂  ft
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WELL CONSTRUCTION ^

Continued from

Sand backflL #5

2-n I.D. stainless steel
screen. No. 10 slot

6-in. borehole dameter

Previous Page

:.-,-'.•:

."-.•:• H
[-::•••:

•-'.-:
115.5 ft

^1

Notes:
1 ) Location coordnates are Binois West Zone State Plane

coordinates (MAO 83) in feet
2) Elevations are NAVD 88 in feet
3) A temporary 7-inch diameter over-ride casing was

instated during drttng to isolate the waste materials from
the underlying aluviaJ aquifer. After the well was built, this
temporary casing was withduwn during placement of the
grout seal.
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GEOLOGIST: Tim Nickels COMPLETION DATE: October 1 1 , 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 41 1 .6 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 414.80 ft MSL

HOLE DIAMETER: 6 inch (with 7-inch over-ride casing to 20 ft bgs) COORDINATES: N 700042.0 ft ; E 2294913.7 ft

*M/ SOIL DESCRIPTION

GROUND SURFACE

Brown silty clay FILL

Black WASTE, on fine gravel, appears to be
asphaltic, fibrous material, dry, odor

-gray-black waste, wood and rubber

-fragments, white and gray silty material

-mostly dry, some areas with sludge

Brown silty CLAY (CL), dry, loose

-clay layer from 12 to 13 ft

^ark gray silty SAND (SM), moist

Dark gray fine SAND (SP

-brownish gray sand, brown
at 20 ft

-silty fines present

-sweet odor, black coloratio

-sleeve is coated with oily b

-black coloration at 28 ft

-brown sand, dark brown cc

-fine to medium sand
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• WELL CONSTRUCTION

Locking well cap

Protective outer casing —
Concrete pad H

2-in. I.D. stainless
steel casing

6-in. borehole diameter
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Continued on Next Page
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r GEOLOGIST: Tm Nickels COMPLETION DATE: October 1 1 . 2004 >

DRILLER: Gerald Seatey (Prosonic Corporabon) GROUND SURFACE ELEV.: 41 1 .6 ft MSL

DRILJJNG METHOD: Rotosonic TOP OF CASING ELEV.: 414.80 ft MSL

HOLE DIAMETER: 6 nch COORDINATES: N 700042.0 ft ; E 2294913.7 ft
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WELL CONSTRUCTION ""

Continued from Previous Page

2-in. I.D. Stainless
Steel casing
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GEOLOGIST: Tim Nickels COMPLETION DATE: October 11, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV.: 41 1 .6 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 414.80 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 700042.0 ft ; E 229491 3.7 ft

W SOIL DESCRIPTION

Continued from Previous Page

Gray coarse SAND (SP), rounded to
sub-rounded with fine gravel, wet

-no recovery 75 to 85 ft

-gray coarse sand with fine gravel, frequent
cobbles, layer of brown liquid present on pooled

- j w a t e r in core

-medium sand with occasional cobbles, layer of
brown liquid noted on pooled water in core

-black staining and pooling free product

-occasional cobbles are black and coated with oily
liquid, gloves and sampling tools are stained brown -
black

-no recovery 95 to 97.5 ft

-gray coarse sand, brown free product, strong
odor

-dark gray medium to coarse sand
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WELL CONSTRUCTION

Continued from Previous Page

2-in. I.D. stainless
steel casing

Sand backfill, #b

AA
/x\
AA
\v
AA
/s\AA
\v
AA
fs\
AA
\v
AA
/x\AA
\v
AA
/A
AA
W
AA
/x\
AA
\vAA
/x\
AA
\v
AA
//\
AA
\v
AA
/x\
AA
\V
A\
/x\
AA
\V
AA
/x\
AA
\v
AA
?/\
AA
\V
A\
//\
A\
\V
/x\
/x\
AA
\v
A\
\x/

ffi
• • .*

/\\
AA
V/
/\\
/\\
/\\
V/
/\\
/\\
/x\
\'/
AA
/\\
A\
\'/
/<\
AA
/x\
V/
/\\
/x\
AA
\x/
A\
/\\
/x\
\'/
/\\
/\\
A,\
\x/
AA
AA
AA
V/
A\
AA
A\
\'/
/<\
/^\
/- \
V/
A\
/\\
AA
V/
A\
/\\
/x\
W
A,\
A,\
A,\
\x/
AAv/
AN

5«̂
H
nfnf
05

.*""•"

99.0 tt

103.0ft

IUO

Continued on Next Page
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GEOLOGIST: Tim Nickels

DRILLER Gerald Seatey (Prosonc Corporation)

DRILLING METHOD: Rolosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 11. 2004

GROUND SURFACE ELEV.: 411.6 ft MSL

TOP OF CASING ELEV.: 414.80 ft MSL

COORDINATES: N 700042.0 ft ; E 2294913.7 ft

SON. DESCIWTION

Continued tn iPage

;>
Q.

QZ i< j«

~ i5

Light gray medium to coarse SANO (SP),
evidence of free product ,;:;

-no evxtence of free product 107510 110ft

:105

•mvioi staining, frequent coarse y^vel, smal cobbles

-ttack coarse sand ma fine gravel 112 to 113 5 ft

•gray fine sand 113.5 to 115 ft

Gray day. cobbles and coarse gravel, mixed
with powder from pulverized bedrock

Limestone bedrock
El 5"

M

Total Depti = 122 5 ft

M35-

T

37

34

26

29

66

WELL CONSTRUCTION

Continued from Previous Page

Sand badda, #5

2-n. I.D. stainless steel
screen. No. 10 slot

6-n. borehole diameter

Bottom plug

107.5 ft

122.5ft

Notes:
1) Location coordinates are Hinds West Zone State Plane

coordinates (NAD 83) in feet
2) Elevations are NAVD 88 in feet
3) A temporary 7-inch diameter over-ride casing was

instated during drttng to isolate the waste materials from
the underlying aluviaJ aojuifer- After the wefl was butt, this
temporary casing was withdrawn during placement of the
grout seal.

GROCNDWATEK
SERVICES. I\C

LOG & AS-BUILT DIAGRAM
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: October 13, 2004

GROUND SURFACE ELEV. 407.1 ft MSL

TOP OF CASING ELEV. 406.77 ft MSL

COORDINATES: N 700265.9 ft; E 2294901.7 ft

SOIL DESCRIPTION

GROUND SURFACE

Brownish gray silty clay FILL, roadbase

-black and light gray pieces

-fabric liner mesh at 7.5 ft

Dark gray silty CLAY (CL), stiff, wet

Dark gray silty SAND (SM), soft, wet

Dark gray fine SAND (SP), wet

-saturated below 15 ft

-fine to medium sand starting at 20 ft

-medium to coarse sand starting at 30 ft

• ill

0«

20

15

30

35

m
WELL CONSTRUCTION

Flush mount completion

Locking well cap

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Continued on Next Page

AA

A,'

/A
<
V

A
A

AA
\V
AA

W
'\\
>\
A\

>\

AA

AA

/A

A\
\

AA

AA
•\

AA
\V
AA
A
AA

AA
/A
AA
\V
AA
\

GROUNDWATER
SERVICES, INC.

LOG & AS-BUILT DIAGRAM

A1-15

Sauget Area 1
Sauget and Cahokia, Illinois

GSI Job No. G-2876

Page 1 of 4

Issued: 1/21/05



r GEOLOGIST: Tm Nickels COMPLETION DATE: October 13. 2004 >

DRILLER: Gerald Seatey (Prosone Corporabon) GROUND SURFACE ELEV. 407.1 ft MSL

DRILLING METHOD: Rotosonic TOP Ofr CASING ELEV. 406.77 ft MSL

HOLE DIAMETER 6 nch COORDINATES: N 700265.9 ft ; E 2294901 .7 ft

fftm rLEjuiiMnmii
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OrWfeMuvl farwn PmjVMK Para

Gray medium SAND (SP). saturated

- medium to coaise from 37 to 40 ft

•medum sand below 40 ft. wet

- wood pcces

Ii
QZ

P.5 ::
— ^T

>••-. I-*
•

h- —
f *-!

|-40-t
1-1 i-;

h H
H"1 >
i iJ

p45H
M f|

\r* '̂

•*~ r-
L j4

r'SOH
hr- ^1

*~ r
-jt» *-•
•— f^

-55 H
J- ^

-medium sand w* fine gravel and occasional coarse ; :

— r;

giami. wot

-no recovery 62-5 to 67 5 n

-dark gray medvn to coarse sand, wet

. SERVICES. ISC

T-" ^1

ie —360 H
-̂i C—

•— f*

*** t*
— fi

h«s|i
— ^i • \
r** ^
r»- fl
u-, v>
1. s^ ^'I-

W
A

TE
R

 L
E

V
E

L

S
A

M
P

LE

V

su
rc

T
tn

sA
M

P
iE

pBBF

T4;

Q.

^
0

Q.

5

4

4

1

5

4

6

1

1

1

0

WELL CONSTRUCTION "̂

Continued from Previous Page

2-in. I.O. Stainless
Steel casing
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' GEOLOGIST: Tim Nickels COMPLETION DATE: October 13, 2004 ^

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV. 407.1 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV. 406.77 ft MSL

HOLE DIAMETER: 6 inch COORDINATES: N 700265.9 ft ; E 2294901 .7 ft

W SOIL DESCRIPTION

Continued from Previous Page

Gray medium to coarse SAND (SP),
saturated

-no recovery 72.5 to 75 ft

- gravel and occasional cobbles at 75 ft

-no recovery 80 to 85 ft

-brown medium sand, saturated

-no recovery 92.5 to 100 ft

-brown medium to coarse sand with fine gravel, wet
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WELL CONSTRUCTION

Continued from Previous Page

2-in. I.D. stainless
steel casing

6-in. borehole diameter

°i-inrl h-ir-Kill ttS

2-in. I.D. stainless steel
screen, No. 10 slot

' \\

/\\

/\\

\V
AA

/<\

/<\

\V

\v

AA
\V

/X

/x\

//\

\v

\v

i
$•

•'••'•:•'

/\\

/x\
/x\

/x\

V/
AA

AA
V/
/x\

/\\
/x\

/x\

V/

/x\

V/

/x\
/x\

/\\
/x\
/x\
V/

i96.0ft

100.0ft

102.5ft

L105 .i i i — , — , i..-.i— ..-.-I
Continued on Next Page
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GEOLOGIST: Ttn tickets

DFULLER: Gerald Seatey (Prosonic Corporabon)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 nch

COMPLETION DATE: October 13, 2004

GROUND SURFACE ELEV. 407.1 ft MSL

TOP OF CASING ELEV. 406.77 ft MSL

COORDINATES: N 700265.9 ft ; E 2294901 .7 ft

Confci id hi (Page

Brown medium to coarse SAND (SP),
with occasional cobbles, moist

-gray fine sand

-i*owj srilty sand w4h gravel and smal cobbles
-shppery mc«a sheen noted on gloves worn by field j—
staff

,, II
UJ "" ! K
Q 2 i <

105

11(H

Gray Ivnestone bedrock

Total Depti = 1175 ft

- -

^120"

Q
E I

WELL CONSTRUCTION

Continued from Previous Page

Sand badcH. #5

2-f\- I.D. stainless steel
screen. No. 10 slot

6-in. borehole damcter

-

L _

-135-

r
Note*:
1) Location ooonfnates are ttnocs West Zone State Plane

coordinates (NAD 83) in feet
2) Elevations are NAVD 88 in feet

GROCVDWATOt
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch (with 7 inch over-ride casing to 25 ft bgs)

COMPLETION DATE: September 13, 2004

GROUND SURFACE ELEV.: 407.3 ft MSL

TOP OF CASING ELEV.: 410.24 ft MSL

COORDINATES: N 700110.7 ft; E 2294584.7 ft

SOIL DESCRIPTION

GROUND SURFACE

Light brown clayey silty FILL, loose and dry

-red brick fragments from 4 to 4.5'

-concrete pieces with black fill from 4.5 to 5'

-black, wet, smells like cinders / sulfur, frequent crushed
rock pieces below 5'

^°s^

Dark gray, stiff silty CLAY (CL) with brown
mottling
-silt increases with depth

-soft and saturated from 11 to 12'

-firm, dark gray, black streaking below 12 ft

-soft and saturated from 14 to 15', brown layer forms on
water pooled in depressions of sample

sandy SILT (ML), saturated with clay
odules, dark streaking and black

patches, no sheen present ^

Dark gray sandy SILT (SM), moist
-firm from 17 to 18', soft and saturated below 18'

-gray, soft, fine sand below 20', saturated, odor present,
dark streaking and patches

Dark gray, soft fine SAND (SP), moist,
organic odor

-thin layer of black coloration at 34', no increase in
odor, no sheen

ft
t UJ
gju-
D Z

20

i25'J

30

35
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26

15

18

31

48

35

49

91

25

34

WELL CONSTRUCTION

Locking well cap

Protective outer casing

Concrete pad

Cement grout

2-in. I.D. Stainless
Steel casing

6-in. borehole diameter

Continued on Next Page
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f GEOLOGIST: Tm Nickels COMPLETION DATE: September 13.2004 >

DRILLER: Gerald Seatey (Prosonic Corporatxxi) GROUND SURFACE ELEV.: 407.3 ft MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV.: 41 0.24 ft MSL

HOLE DIAMETER: 6 ncti COORDINATES: N 700110.7 ft ; E 2294584.7 ft

SOH. DESCRii'i mn

X

CL
UJ
0

Continued from Previous Page
_

Gray - dark gray, fine-medium SAND (SP), [-
moist ±

-sub-an»gutor to sub-rounded grains _

-occasional cobbles and coarse gravel ^

-^-fnedftjm grain sand wMh bftaok coloration and shght ; ^
Odor starting at 40 ft >

—

1,

"4

»-•

J_

l-
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-5_

-
•<Sark gray, medium - fine gran sand, rounded to — \ j
sub-founded, wet

->

of _*>ao n~H *^

brown, at 64 -

•dark gray, coarse sand, sub-rounded to sub-angular ** *_

-saturated below 6ff
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WELL CONSTRUCTION ^

Continued from Previous Page

2-in. I.D. Stainless
Steel casing
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GEOLOGIST: Tim Nickels

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 13, 2004

GROUND SURFACE ELEV.: 407.3 ft MSL

TOP OF CASING ELEV.: 410.24 ft MSL

COORDINATES: N 700110.7 ft; E 2294584.7 ft

SOIL DESCRIPTION

Continued from Previous Page

Dark gray coarse SAND (SP), moist

-fine gravel, occasional clay nodules and abundant
cobbles from 73 to 75'

-occasional fine gravel, rounded to sub-rounded,
occasional cobbles

-medium grained sand below 83'

-gray medium to coarse sand, occasional cobbles and
"ne gravel, moist

-medium to coarse sand, saturated

-occasional cobbles and fine gravel from 103 to 105'

LJ
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WELL CONSTRUCTION

Continued from Previous Page

Cement grout

2-in. I.D. stainless
steel casing

6-in. borehole diameter

Bentonite pellet seal

Sand backfill, #5

Continued on Next Page
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GEOLOGIST: Tim Nickets

DRILLER: Gerald SeaJey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 13, 2004

GROUND SURFACE ELEV.: 407.3 ft MSL

TOP OF CASING ELEV.: 41054 ft MSL

COORDINATES: N 700110.7 ft ; E 2294584.7 ft

ie RON

g:
Contnued from Previous Page

!>

Gray medium - coarse SAND (SP), saturated _

•coarse sand, rnosd wtfi coarse gravel, frequent
cobbles betow 107 n

-sfegtity elevated chemical odor at 112 ft

105

110

Limestone bedrock

r, Q

Total Depti = 121 ft

-125

-130-

-135-

140-

19

WELL CONSTRUCTION

Continued from Previous Page

Snn borehole ciameter

Sand badcH, t5

2-in. I.O. stainless steel
screen. No. 10 slot

Bottom plug

106ft

121ft

Moles:
1) Location coordinates are Bnois West Zone State Plane

coordinates (NAD 83) in feet
2) Elevations are NAVD 88 in feet
3) A temporary 7-inch diameter over-ride casing was

instated during driEng to isolate the waste materials from
the underlying aluvial aquifer. After the well was butt, this
temporary casing was withdrawn during placement of the
grout seal.
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GEOLOGIST: Richard Edwards

DRILLER: Gerald Sealey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER: 6 inch

COMPLETION DATE: September 30, 2004

GROUND SURFACE ELEV: 407.2 ft, MSL

TOP OF CASING ELEV: 41 0.33 ft, MSL

WELL COORDI NATES: N 700246.3 ft E 229451 3.0 ft

DESCRIPTION

GROUND SURFACE

Limestone, gravel and gray sand FILL

Dark gray sandy silty CLAY (CL) with trace
organic material; mixed with fine sand to
approximately 5 ft bgs

Dark gray fine sandy SILT (ML)

Gray fine to medium-grained silty SAND (SM)

Total Depth = 25.0 ft

Q

-30-

-35-

R

S
A

NM

NM

WELL CONSTRUCTION

Locking well cap

Protective outer casing

i pad

Cement grout

2-in. I.D. Stainless
Steel casing

Bentonite pellet seal -

2-in. I.D. stainless-steel
screen, No. 10 slot

Sand backfill, #b

6-in. borehole diameter

Bottom plug

8.0ft

10.0ft

25.0ft

Note:
Location coordinates are Illinois West Zone State Plane
(NAD 83) in feet. Elevations are referenced to NAVD 88.

r GROUNDWATER
SERVICES, INC

LOG & AS-BUILT DIAGRAM
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GEOLOGIST Richard Edwards

DRILLER Gerald Seatey (Prosonic Corporation)

DRILLING METHOD: Rotosonic

HOLE DIAMETER 6 nch

COMPLETION DATE; September 24.2004

GROUND SURFACE ELEV: 409.6 ft, MSL

TOP OF CASING ELEV: 40921 ft, MSL

WELL COORDINATES: N 700142.7 ft E 2294318.5 ft

SatDESCROTON

GROUND SURFACE

Gravel on surface; Asphalt and road base
FILL with gravel

- very dark gray sand •*•» grave*, concrete fragments.
wood pseces, rubber, and debns below 5 ft bgs

Gray fine to medium-grained sftty SAND (SM)

• cokx «s Uownah below approumaiely 17 n bgs

• smal pieces o< day present from 22 ft to 25 ft bgs

Gray medium to coarse-grained SAND (SP)
with occasional gravel

- srnat wood ct»ps present at appronmatery 29 5 ft bgs T; :• :• :?

WBJ. CONSTRUCTION

Locking wel cap

Concrete pad

2-in. I.D. Stantess
Steel casing

Corrinued on Next Page
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GEOLOGIST: Richard Edwards COMPLETION DATE: September 24, 2004

DRILLER: Gerald Sealey (Prosonic Corporation) GROUND SURFACE ELEV: 409.6 ft, MSL

DRILLING METHOD: Rotosonic TOP OF CASING ELEV: 409.21 ft, MSL

HOLE DIAMETER: 6 inch WELL COORDINATES: N 700142.7 ft E 2294318.5 ft

^£:?Y"S 'SOtL DESCRIPTION "> - •' '" ^ -

Continued from Previous Page

Gray medium to coarse-grained SAND (SP)
with occasional gravel

- sand is medium-grained from 45 ft to 65 ft bgs

.j
W

- sand is medium to coarse-grained below
65 ft bgs
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Continued from Previous Page

Comcnt grout

2-in. I.D. Stainless
Steel casing
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GEOLOGIST Retard Edwards

DRILLER: Gerald SeaSey (Prosonic Corporation)

DRILLING METHOD: Rotosonc

HOLE DIAMETER: 6 incti

COMPLETION DATE: September 24, 2004

GROUND SURFACE ELEV: 409.6 ft. MSL

TOP OF CASING ELEV: 409.21 ft. MSL
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•î

:iu
S

| 
SA

MP
LE

 
|

V
0.

(0
CO
•a

1
V
co

1
0
0.

6

13

13

NM

V- '̂; ; .:-'i-&S;;WELLCONSTRUCTION';;; "f.'̂  :,; .̂ ;

Continued from Previous Page

2-in. I.D. stainless-steel
screen, No. 10 slot

Sand backfill, #b

6-in. borehole diameter —

'•'.•'.'•;

'::••':•

:•/.•:••

•• *,'.

••*•:•'•'

—

::3:'

•j::
:-:

Note:
Location coordinates are Illinois West Zone State
(NAD 83) in feet. Elevations are referenced to N

LOG & AS-BUILT DIAGRAM

A1-18

Sauget Area 1
Sauget and Cahokia, Illinois

106.0ft

121.0ft

» Plane
AVD 88.

GSI Job No. G-2876

Page 4 of 4

Issued: 1/21/05

J



DNAPL Characterization and Remediation Study
Sauget Area 1 Sites G, H, I, and L GROUNDWATER
Sauget and Cahokia, Illinois SERVICES, INC

APPENDIX G

TREATABILITY TEST DATA REPORT

January 21, 2005



Treatability Tests
Sauget and Cahokia, Illinois

January 21, 2005

Groundwater Services, Inc.
2211 Norfolk. Suite 1000. Houston, Texas 77098



GSI Job No. G-2876
Issued: January 21, 2005 GROUNDWATER
Page 1 of 27 SERVICES, INC

1. INTRODUCTION

As part of the DNAPL Characterization and Remediation Study for Sauget Area 1, a number of
bench-scale treatability tests were developed and conducted. These tests were designated Task
6 in the DNAPL Work Plan. The results from these tests are intended to provide design
information for evaluating the applicability and potential effectiveness of the technologies
selected.

The technologies chosen for evaluation were 1) surfactant-enhanced solubilization, 2) dissolution,
3) thermal treatment, and 4) chemical oxidation. Assessments of surfactant-enhanced
solubilization and dissolution were conducted on a bench-scale using samples from Sauget Area
1. As an alternative to conducting a detailed thermal treatability bench-scale test, recovered
DNAPL was characterized by generating a boiling point curve (ASTM D86 Distillation Test). An
evaluation of chemical oxidation was performed using results from previous bench-scale testing
conducted for a nearby site.

The following information is included for each technology:

• Objectives
• Approach
• Experimental Procedures
• Results and Discussion

W
All tests were conducted at and in cooperation with the laboratories in the Environmental
Engineering department at Rice University in Houston, Texas. Sample analyses were performed
by Severn Trent Laboratories (STL) in Savannah, Georgia.

Design data generated during the treatability tests were used to provide information for the
evaluation and comparative analysis of control measures for the site.
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2. TEST 1—SURFACTANT-ENHANCED SOLUBILCAT1ON

2.1 Treatability Study Objectives:

Surfactant-enhanced solubilization was considered as a potential aid to accelerate remediation of
the source area. Enhancement is achieved by the addition of a chemical surfactant with the goal
of altering the physical-chemical environment of the contaminant such that the effective aqueous
solubiity is increased. This transfer of the contaminant from the oil phase to the aqueous phase
means the compound is more amenable to flushing or other remedial efforts.

Objectives of the treatabilrty study included:

• Determine the applicability of two different types of surfactants for enhancing solubility

• Provide design data for mass of surfactant required per mass of DNAPL present and
correlate to cost per volume of soil treated

2.2 Technical Approach
Surfactant flushing (with or without cosorvent) has been developed as an aggressive remediation
technology for DNAPL contamination in the subsurface (Yin and Allen, 1999). The feasibility of
this technology is based on the interaction between the surfactant and the contaminants in
relation to the media in which they are present typically water. Surfactants have the ability to
alter the interfacial properties of fluids, with the end result of enhancing the amount of mass that
can be present in an aqueous phase at equilibrium (Edwards et al.. 1991).

Surfactants are classified as compounds that contain both a hydrophobic moiety (typically a long
chain hydrocarbon) and a hydrophflic moiety. Differences in the molecular composition of the
latter group are used to classify surfactants as ionic, non-ionic, or cabonic. Because of the
amphipathic nature of surfactants, they are soluble in water yet form aggregates (called micelles)
with the hydrophobic ends grouped centrally towards each other. At a surfactant-specific critical
miceBe concentration (CMC), all subsequent additions of surfactant will associate with these
miceles. The hydrophobic centers of the micelles provide a favorable location for association
with hydrophobic organic contaminants, and the hydrophiltc tails allow these aggregates to be
part of the aqueous phase. The effective solubility of a contaminant generally increases linearly
beyond the CMC because of continued micelle formation (Simpkin et al., 1999).

Simiarty. surfactant amendments are intended to enhance mobilization in situ by lowering the
interfacial tension between DNAPL and the surrounding aqueous phase. The interaction
between each molecule of contaminant and the surfactant acts to dissipate capillary forces. In
dealing with a non-aqueous phase contaminant that has a higher relative density than water, this
type of mobilization may be undesirable because it can lead to downward movement and pooling
of the contaminant. However, it is generally difficult to separate the effects of enhanced
solubifization and mobilization. The treatabilrty tests described here did not attempt to account for
mobilization effects because the assays involved only liquid phases and were soil-free.

The goal of a surfactant flood is to move compounds that are sparingly soluble and relatively
immobile (due to capillary forces and/or sorption to soil) into the aqueous phase (Abriola et al.,
1995). This is accomplished at concentrations greater than the CMC. a concentration that ranges
between 10 and 10,000 mg/L for typical surfactants. In field applications, even higher
concentrations are often used to counter uneven distribution and non-equilibrium mass transfer
(Simpkin et al., 1999). In these treatabilrty tests, two surfactants (Aerosol MA-80I and Tween 80)
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were used at two different concentrations that were greater than their respective CMCs. The
concentrations were similar to those used in field demonstrations of this technology. Aerosol MA-
80! (sodium dihexyl sulfosuccinate) is an anionic surfactant used successfully for demonstrating
enhanced DNAPL remediation at Hill Air Force Base in Logan, Utah in 1997 (Simpkins et al.,
1999). Tween 80 (polysorbate 80) is a non-ionic surfactant that has been studied extensively due
to its extensive use as a food additive and does not appear to uniformly inhibit biological activity
(including dechlorination of chlorinated benzenes) (McGuire and Hughes, 2003). Both
compounds are FDA-approved and General Recognized as Safe.

Surfactants were added to solutions containing DNAPL of known composition that was recovered
from the Sauget Area 1 site. The composition of this DNAPL is detailed in the data report, but
contains significant mole fractions of various chlorinated benzenes and ethenes.

2.3 Experimental Methods and Materials
Methods. The test involved two different surfactants (Aerosol MA-80I and Tween 80) added at
two different concentrations. In addition, the concentration of VOCs and SVOCs before
surfactant was added were assessed in duplicate reactors. Bottles used for the pre-surfactant
addition analysis of VOCs and SVOCs were not used further because of losses that may have
occurred during sampling. Instead, new bottles were set up using the same initial conditions and
amended with appropriate amounts of surfactant. Therefore, 6 reactors were set-up and
analyzed:

Reactor ID

STT-1A
STT-1B
STT-2A
STT-2B
STT-3A
STT-3B

Surfactant Type

—
—

Tween 80
Tween 80

Aerosol MA-80I
Aerosol MA-80I

Surfactant Concentration
(% by weight)

—
—
0.5
1.0
1.0
2.0

All test reactors were 4-L bottles containing 10% (by weight) DNAPL recovered from well BR-I at
Sauget Area 1 (Figure 2.1). Total liquid volume was 2.5 L, with the majority of the volume
composed of deionized water buffered with 1000 mg/L HCO3" to maintain a pH of 6.7. All
reactors were capped during the majority of the experiment (with the exception of the sampling
phase). DNAPL (25 mL) was transferred by pipette to the bottom of reactors filled with 2.5 L of Dl
water and allowed to equilibrate over the course of 2 days. No active mixing was employed
because the sampling protocol necessitated separation of DNAPL and aqueous phases. Even
with solely passive mixing, there was some coating of the glass surfaces with an oil phase.
Following the equilibration phase, a set of two bottles were sampled for initial VOCs and SVOCs.
Two of the remaining 4 bottles were amended with a 100 mL aliquot of a concentrated solution of
Tween 80, and the final 2 bottle were amended with a 100 mL aliquot of a concentrated solution
of Aerosol MA-80I. These pre-mixed concentrated solutions consisted of aliquots of the
corresponding surfactant dissolved in Dl water and allowed to equilibrate over the course of 2
days. Each was formulated such that 100 mL additions of each would result in the desired mass
ratios in the 4-L reactor bottles, specifically 0.5 or 1.0% w/w of Tween 80, and 1.0 or 2.0% w/w of
Aerosol MA-80I. These final concentrations were selected because they were 1) similar to those
used in field surfactant floods, and 2) above the manufacturers' provided CMCs. The surfactant
solutions were added to the bottom of each reactor, with care taken to minimize disturbance of
the DNAPL. Passive mixing was employed to ensure mass transfer in the multi-phase system
over the course of the next 4 days. After this period, all reactors were again sampled for VOCs
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and SVOCs. Duplicate samples were collected from the two reactors that received no surfactant
amendment

Analysis. Samples for analysis of volatile organic compounds (VOCs) were collected in 40 mL
vials with TFE. Vials were fated with no headspace. and hydrochloric acid was used as a
preservative. Samples were transferred to the vials via pipette to minimize disturbance of the
DNAPL layer at the bottom of each reactor. Duplicate samples were collected and analyzed
using EPA Method 8260. Samples for analysis of semi-volatile organic compounds (SVOCs)
were collected in 1 L amber bottles with screw-top caps and TFE. Samples were transferred to
the vials via pipette to minimize disturbance of the DNAPL layer at the bottom of each reactor.
Samples were collected and analyzed using EPA Method 8270. Sample blanks were included for
both analytical methods. AJI sample analyses were conducted by Severn Trent Laboratories
(STL) in Savannah, Georgia. Collected samples were shipped overnight in coolers on ice, and all
bottles were stored at 4°C until ready to ship.

Chemicals. DNAPL recovered from the site (estimated 100 mL volume) and analyzed by STL was
used in the test Aerosol MA-SOI was provided by Cytec Industries (WBlow Island. WV) in liquid
form at 80% active by weight. The manufacturer's listed CMC was 7100 mg/L. Tween 80 was
purchased from Sigma-AkJrich (St. Louis. MO) in liquid form at 100% active by weight The
manufacturer's listed CMC was 13 mg/L.

2A Results and Discussion
Data generated during the surfactant treatability test are located in Table 2.1. The concentration
of VOCs and SVOCs before the addition of surfactant was assessed in two 4 L reactors (STT-1-
Start and STT-2-Start). The goal was to determine effective solubilities of various compounds at
equiEbrium. and to establish baseline concentrations to assess the impact of surfactant
amendments. Effective solubilities for each compound can be estimated for each compound
based on the mole fraction of each in the recovered DNAPL that was used in the treatability test
For example. 1.2,4-trichlorobenzene was present at a mole fraction of 0.20, and the expected
concentration at equilibrium would be 9.9 mg/L (or 0.20 multiplied by the pure phase solubility of
48.8 mg/L). As shown in Table 2.1. the measured concentration of 1,2,4-trichlorobenzene was
2.2 mg/L at the onset of the experiment, which is significantly below the expected concentration.
When the same methodology is appfed to other compounds previously identified in the recovered
DNAPL a similar disparity between the expected effective solubility and the measured
concentration was noted for naphthalene, benzene, tetrachloroethene. ethylbenzene,
chtorobenzene. and xylene. In general, the measured concentrations for this set of compounds
ranged from 10 to 30% of the calculated solubilities. In addition, a number of compounds not
identified in the recovered DNAPL were detected in the test reactors. These included toluene,
nitrobenzene, chloroaniline. acetone, methyl ethyl ketone (MEK), carbazole, fluorene, phenol, n-
nrtrosodiphenylamine. and a number of chlorinated phenolic compounds.

In the unamended reactors, the total SVOC concentration averaged 3.0 mg/L and the total VOC
concentration averaged 0.12 mg/L.

Samples were collected from the reactors containing surfactant following the 4 day equilibration
period. Aqueous samples from the Aerosol MA-80l-amended reactors crystallized during the
extraction and analysis steps for SVOCs. Therefore, the only data available for Aerosol MA-80I
are VOC concentrations.

The data following the addition of each surfactant at two different levels is shown in Figure 22.
Total VOC concentration was determined by summing the masses of individual volatile
compounds, and a similar procedure was followed for SVOCs for Tween 80. Surfactant
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concentrations above the CMC represent practical levels for study because COC effective
solubilities should increase above this threshold. However, for Tween 80, the total concentration
of COCs (calculated as VOC+SVOC for Tween 80) did not increase following the addition of
surfactant. For a 0.5% w/w solution of Tween 80, the total COC concentration decreased from
2.95 mg/L to 2.59 mg/L, and dropped farther to 1.89 mg/L following the addition of surfactant at
1% w/w. Trends for each compound class (SVOC and VOC), as well as trends for individual
compounds, were similar. For Aerosol MA-80I, the total VOC concentration increased from 0.12
mg/L to 2.4 mg/L after the addition of 1.0% w/w, but VOCs dropped to 1.9 mg/L after increasing
the surfactant concentration to 2.0% w/w. Acetone and methyl isobutyl ketone (MIBK) were the
compounds responsible for the majority of the increase in concentration relative to the
unamended control. No consistent enhancement in solubilization was not noted for any of the
other compounds of interest. For example, an increase in the ethylbenzene concentration at 1.0
% w/w of Aerosol MA-80I was followed a concentration decrease when more surfactant was
added. Similarly, many compounds detected at 0.5 % w/w of Tween 80 either decreased in
concentration or were undetectable at the higher surfactant concentration (1.0% w/w).

The results from this treatability test suggest that surfactant-enhanced solubilization is not an
appropriate technology selection for the Sauget Area 1 site. Because increases in concentration
following surfactant addition were not observed, no estimates can be made of the mass of
surfactant needed to remove the constituents present at the site. While it is possible that
surfactant amendments may have a more measurable impact on solubilization in situ, there is
little indication that the compound profile is amenable to this technology. Given that the bulk unit
cost of Tween 80 is roughly $1/lb of surfactant, the uncertainty associated with the effectiveness
of the tested surfactants has to potential to unfavorably multiply the potential supply costs of
surfactant solubilization.
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Figure 2.1. Surfactant-enhanced solubtlization test using DNAPL recovered from Sauget Area 1.
(a) VOC concentration (b) SVOC concentration, and (c) COC concentration for each surfactant
The data points displayed for unamended reactors (0% w/w) represent baseline concentrations.
No SVOC data is available for Aerosol MA-80I reactors.
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Table 2.1

Total VOC and SVOC Concentrations: Surfactant Treatability Test

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

SAMPLE ID: STT-1A STT-1B STT-2A STT-2B STT-3A STT-3B
SAMPLE DATE: 12/2/04 12/2/04 12/2/04 12/2/04 12/2/04 12/2/04

Analyte
Volim Orginlc Compound! by EPA
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1 ,2-Trictiloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chloromethane
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dibromochlorometnane
Dichloro methane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl Chloride
Xylenes.Total
rota/ VOCt

CAS No.
».tfKW*J260

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

mgfl | mg/l | mg/l mg/l | mg/l
. . . . i . : 1 : . : ' : ] . V ^ : • ; ; : '.I.!:,:; ! ! : • . • ' • : ' . -I':. V! ' ' . • • . : • , ; • , i : : ' . : . . ' : . • : • : : . ; , . 1 , ' ' • •

<0.002
O.002
<0.002
<0.002
<0.002
<0.002
<0.002

0.0028J
<0.02
<0.02
O.OS3
0.014
<0.002
<0.002
<0.002
<0.002
<0.002
0.035
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.021
<0.01
<0.002
0.002
0.0048
<0.002
<0.002

0.00092J
<0.002
0.0025J

0.14

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.05
<0.05
<0.05
<0.12
0.017

<0.005
<0.005
<0.005
<0.005
<0.005
0.049
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.031
<0.025
<0.005
0.0033J
0.0064
<0.005
<0.005
0.005

<0.005
0.003J
0.11

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1
<1
<1

<2.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.053J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.038J
<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
0.091

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.5
<0.5
<0.5
<1.2
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
0.056
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

0.036J
<0.25
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
0.092

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1

0.14J
0.58J
1.4J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.068J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.049J
<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.15J
2.4

mg/l

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<1
<1
1

0.56J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.037J
<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.26
1.9

Notes:
1. All samples were analyzed by Severn Trent Laboratories (STL), Savannah, Georgia
2. Detected analytes are presented in bold type
3. J = Analyted detected below quantitation limits. < = Analyte not detected at the specified reporting limit.
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Total VOC and SVOC Conwmlrationt Surfactant TraatabilKy Tail

DNAPL Characlflfl/allon Study
Saugat Araa 1. Sauget. HHnola

SAMPLE 10: STT-1A STT-1B STT-2A STT.2B
SAMPLE DATE: 17/2/04 12/7/04 12/2/04 17/2/04

Analyla

1.2,4-Tfiehkxobaniana
1.2-Dtchlorobanzana
l.I-Dichlorobantana
1.4-Oichkxobaniana
?.4.8-Tnchkxoph«nol
7A8-Tftchkxoph«nol
2.4-DtcWorophanol
2.4-Dimathylpnanoi
2.4-Dinltrophanol
2.4-DlnHrololu«na
2.6-biMlrotolu*na
2 Chtofoniphthiltne
2-Chlorophanol
2-Mathylnaphlhalan*
2-MXhylphanol (o-Cr«iol)
7-Nitroanlllna
7-N«roph«nol
3.3'-Otchkxob«nitdlne
3 M«tnylprnnol/4-Melhylph»nol
3-Nltroanlllna
ffl-Dmttro-Z-mWhylphinol
4-Bromoph«nylph«nyl Mh«i
4-Chloro-3-m«ttiylphtnol
4-Chloroanllln«
4-Chloroph«flylphtnyl «lh«i
4-NllroanJlin«
4-Nitroph«nol
Acanaphthana
Acanaphthylana
Anthracana

CAS No.
fMIMtotfll

120-82-1
OS 50 1

841-73-1
100-40-7
0805-4
saoe-2
120832
IOft-67-0
61-28-8
121 U- 2
80820-2
01-88-7
0887-8
01-87-8
08-48-7
B8-74-4
98-78-8
01-04-1
108-44-8
00-00-2
534-82-1
101-86-3
80-80-7
108-47-8

7008-72-3
100-Oi-S
100-02-7
83 32-0

208-98-8
120-12-7

mo/1 | man 1 mg/1 I mo/1
n

2.2
0.073
<001
0.32

0.0071J
0.611
0041
-001
<008
•001
<001
<001
<001
<001
<001
<008
<001
<002
<001
<OOS
<oos
<001
<001
0.021
<001
<008
<008
<001
<001
<001

2.2
0.08*
<001
0.38

0.0077J
0.0*1
0.078
«001
<008
<001
<001
<001
<001
<001
<001
<008
«001
<002
<001
<OOS
<008
<001
<001
0.03
<001
<oot
<OOB
<001
<001
<001

1.8
0.087J

<0 1
0.3

0.034J
002IJ

<0 1
•01
<08
<0 1
<01
«01
<01
«0 1
<01
<os
<01
<02
<0 1
<08
<06
<01
<01
<02
«01
<06
<08
<01
«01
<01

1.3
O.OMJ

<0 1
0,22
0 1

0,04*J
0.047J
«01
<08
<0 1
<01
<0 1
<0 1
<0 1
<0 1
«08
<01
<02
<0 1
<OS
<08
<01
<0.1
«02
<01
<T8^
<OB
<01
<0,1
<0.1

conllnuM

Nolai:
1, All tamplai ware analyzad by Savorn Irani Laboratorlat (STL), Savannah, Oaorgla
2, Dalaclad anarylai ara praiantad In bold typa
3, J • Analytad datactad balow quanlltallon limit*, < • Analyta not dalaclad at tha ipaclflad raportlng limit.

c
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Table 2.1
Total VOC and SVOC Concentrations: Surfactant Treatability Test

DNAPL Characterization Study
Sauget Area 1, Sauget, Illinois

SAMPLE ID: STT-1A STT-1B STT-2A STT-2B
SAMPLE DATE: 12/2/04 12/2/04 12/2/04 12/2/04

Analyte CAS No. mg/1 | mg/l | mg/l | mg/l

S«mlvol*ai»0rstnle Compound! w&AMWhvin1IO .::;/:!' :v^,;-'; ' ";*~Ks*< \L-\f.^fW^;'~- ••"•K W,-ttfr,
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Dinoseb
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(l ,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
ToMSVOC*

56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
88-85-7
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.001 7 J
0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.003J
0.0046J
<0.01
<0.01
<0.01
<0.01
<0.01
0.02

0.0084J
<0.01
0.003J

0.15
<0.01

0.0054J
<0.01
2.9

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.003
<0.01

0.001 7 J
0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.0036J
O.OOS9J

<0.01
<0.01
<0.01
<0.01
<0.01
0.021
0.011
O.01

0.0027J
0.16
<0.01

0.0059J
<0.01
3.1

0.01 3 J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.012J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.053J
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.1 3 J
<0.1
<0.1
<0.1
2.5

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.012J
0.1
0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.015J
<0.1
<0.1
<0.1

0.088J
<0.1
<0.1
<0.1
1.8

Notes:
1. All samples were analyzed by Severn Trent Laboratories (STL), Savannah, Georgia
2. Detected analytes are presented in bold type
3. J = Analyted detected below quantitation limits. < = Analyte not detected at the specified reporting limit.
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3. TEST 2—DISSOLUTION

3.1 Treatability Study Objectives:
Dissolution of contaminants into the aqueous phase was considered as a baseline condition for
remediation of the DNAPL source area. No enhancement is achieved, but assessments of both
the persistence of contamination and time scales required for cJean-up can be generated. This
provides a comparison case for natural attenuation and pump-and-treat remediation strategies.

Objectives of the treatability study included:

• Determine whether passive dissolution results in depletion of contaminant mass such that
measurable changes in concentration are observed

• Provide design data for pore volumes required to reach specific ctean-up levels for the
target contaminants and correlate to cost per volume of soil treated

3.2 Technical Approach
Dissolution of DNAPL contamination in the saturated zone of a subsurface region is a function of
many factors, including the composition of the DNAPL and the solubility of each individual
component (Pankow and Cherry. 1996). These factors place limits on the aqueous phase
concentrations that will be present in the vicinity of a source zone. The constant inflow of fresh
water from up gradient of the source zone results in steady dissolution into the aqueous phase,
leading to the formation of a contaminant plume. As the non-aqueous phase reaches a state of
equSbrium with the surrounding matrix, the dissolution rate (mass of contaminant per unit time)
becomes relatively constant over time. The rate does gradually decrease as the source zone
becomes depleted, and rates at the micro-scale can change more rapidly if DNAPL is widely
distributed as ganglia and fingers rather than as pools. However, most DNAPL mass is not
particularly mobile once it has been released and allowed to come to equilibrium with the soil and
water phases (Pankow and Cherry. 1996). Furthermore. DNAPL that is trapped in the residual
state is difficult to recover strictly by pumping water (Wiedemeier et al., 1999). This arises from
the challenges in overcoming capillary forces that dominate in the interstitial spaces and hold
DNAPL in place.

Because of this, attempts at altering the dissolution rate by manipulating hydraulic factors within
an aquifer only minimally impact the source longevity. Rather, it is the initial source mass that
appears to be the key factor in determining the amount of time required to completely dissolve a
DNAPL source (Wiedemeier et al.. 1999). For this reason, treatability tests using flow rates
higher than those encountered in the field can provide an indication of dissolution rates without
adversely biasing the results. Bench-scale data that provides reasonable estimates of time-to-
clean can be generated using short monitoring periods. This data can also be expressed in
terms of the number of pore volumes required to reach specific dean-up levels, or a pseudo-
dissolution metric where pore volumes replaces time in the denominator.

The COCs detected in recovered DNAPL from the Sauget Area 1 site include 1,2,4-
trichkxobenzene, chtorobenzene, 1.2- and 1-4-dichlorobenzene. and benzene. As noted
previously, the DNAPL characterization demonstrated that a portion of the DNAPL is composed
of a series of unidentified constituents. This unidentified fraction, along with TOC in the soil that
is not classified as VOC or SVOC, represents additional compounds that must dissolve into the
aqueous phase. Therefore, the dissolution rates for the identified constituents are partially
controlled by the mole fraction of each within the DNAPL mixture. This impact of multiple



GSI Job No. G-2876
Issued: January 21, 2005
Page 11 of 27

GROUNDWATER
SERVICES, INC.

components on the effective solubility of individual compounds follows the solubility analog of
Raoult's Law (Pankow and Cherry, 1996).

Site soil was added to bench-scale columns to model flow-through conditions in an aquifer.
Dissolution was quantified in terms of the mass of constituents recovered per pore volume
pumped through the column, or the number of pore volumes required to reach clean-up goals.
Soil from three distinct depth intervals was used.

3.3 Experimental Methods and Materials
Methods. The test involved monitoring dissolution of contaminants over time in three different soil
conditions. Therefore, 3 columns were set-up and analyzed for VOCs and selected SVOCs. Soil
was selected from the Area 1 cores that had been used as part of the DNAPL characterization
study. Because only a small mass of soil was needed to pack the columns, soil that had been
stored at Severn Trent Laboratories (STL) was used for this test. These samples had been sent
to STL for VOC/SVOC analysis in October and had been stored in a 4 oz jar at 4°C prior to re-
shipping. The soil used for the dissolution tests was taken from samples collected during drilling
of piezometers A1-8 at Site I and A1-14 at Site G. The samples selected for testing included soil
from 22.5-25 ft and 70-72.5 ft bgs at boring A1-8 and soil from 25-27.5 ft bgs at boring A1-14.
These samples were selected based on the presence of elevated levels of VOCs and/or SVOCs
in all three intervals, as evidenced by analytical results from the testing conducted by STL.

Column
ID

C1

C2

C3

Soil Boring
Location

(Depth Interval)
A1-08

(22.5-25 ft)

A1-08
(70-72.5 ft)

A1-14
(25-27.5 ft)

Analytes

VOC,
1 ,2-dichlorobenze,
1 ,3-dichlorobenze,

1 ,4-dichlorobenzene,
1 ,2,4-trichlorobenzene

VOC,
1,2-dichlorobenze,
1,3-dichlorobenze,

1,4-dichlorobenzene,
1 ,2,4-trichlorobenzene

VOC,
1,2-dichlorobenze,
1,3-dichlorobenze,

1 ,4-dichlorobenzene,
1 ,2,4-trichlorobenzene

Sampling Events

5 PV, 10 PV, 15 PV, 25 PV, 50 PV

5 PV, 10 PV, 15 PV, 25 PV, 50 PV

5 PV, 10 PV, 15 PV, 25 PV, 50 PV

The configuration of the flow-through systems is displayed in Figure 3.1. They were constructed
from pre-fabricated glass columns with an interior diameter of 1.45 cm and a total length of 16.3
cm. Using a porosity of 0.38 from field data, this yielded an interior pore volume of 10 mL. These
columns contained plastic threaded sleeves at both ends that could be connected to metal caps.
During packing, only one end of each column was capped while soil was added to the open end.
Soil was added through a funnel designed to exclude rocks with a diameter of greater than 4 mm.
Columns were lightly tapped throughout the packing process to consolidate sediments and
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minimize the formation of air and water pockets. Excess water brought to the top of the columns
during this tapping process was transferred out via pipette to ensure that the entire length of the
column was filled with sediment.

Following packing, the columns were capped. Each cap was equipped with Swagelok fittings that
were connected to 1/8 in. metal lines. The influent line was connected to a syringe pump and
valve combination, while the effluent was connected to a 20 mL sealed sampling port. Glass
syringes (100 mL) were placed on the pump and used to deliver phosphate-buffered deionized
water (pH = 7.2) through the column at a rate of 50 mL/hr. Flow traveled through columns at a
Darcy velocity of 72 m/d (seepage velocity of 19.1 m/d), corresponding to a residence time of
roughly 0.20 hours. After exiting the column, flow was directed through the sampling containers
and then to beakers for ultimate disposal. Teflon-coated tape was used on all sleeves to prevent
leaking, and small circular mesh screens were cut and placed at both the influent and effluent
ends of the packed media to prevent soil from leaving the column and becoming caught in the
ines.

Samples were taken at 5 time intervals that represented 5, 10. 15. 25 and 50 pore volumes of
water. At the flow rate used, this corresponded to a 10 hr sampling period. The sampling
containers for each column were sealed and therefore suitable for measuring VOCs. Because
the syringe pump contained slots for only two syringes, it was necessary to separate the
experimental monitoring into two different sampling periods. Columns C1 and C2 were run
simultaneously on December 3. while column C3 was run on December 6.

Analysis. Samples for analysis of volatile organic compounds (VOCs) were collected in 40 mL
vials with TFE. Vials were fitted with no headspace, and hydrochloric acid was used as a
preservative. Samples were collected from the sealed sampling devices at the effluent end of the
column via disposable syringes and 4 in. long 20 gauge needles. This volume (17 to 19 mL) was
transferred to the vials and diluted with an equal amount of deionized water to reach a total
volume of 40 mL. Samples were collected and analyzed using a modified version of EPA Method
8260. This method used a longer analytical run that allowed for identification and quantification of
selected SVOCs, specifically 1.2,4-trichlorobenzene, 1,2-dichlorobenzene, and 1,4-
dichkxobenzene. All sample analyses were conducted by Severn Trent Laboratories (STL).
Collected samples were shipped overnight in coolers on ice, and all bottles were stored at 4°C
until ready to ship.

3.4 Results and Discussion

The data collected for VOC concentrations versus pore volumes for the three columns are
located in Table 3.1. This data was then corrected for sample dilution to yield the concentrations
isted in Table 32. A number of constituents were detected in the effluent of all three columns,
and concentration trends were assessed based on grouping of these constituents as volatile or
semi-volatile. The total COC concentration per pore volume passing through each column was
also monitored.

As shown in Figure 3.2(a) through Figure 3.4(a), total COC concentrations near the start of the
pumping cycle (5 PV) were measured as 11.070 ng/L from C1. 26,568 ugA. from C2, and 3768
iig/L from C3. Over the course of 50 pore volumes, passive dissolution resulted in depletion of
total contaminant mass, but only minimal changes in total COC concentration were observed,
suggesting that dissolution rates reached steady-state within a short period following the initiation
of pumping. After 50 pore volumes, the total COC concentrations had decreased but within a
range of only 10 to 30%. This observation that COC concentrations remained relatively level over
50 pore volumes suggests that a large portion of the contaminant profile is characterized by non-
aqueous compounds that are highly subject to partitioning and retardation effects. This is not
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surprising given that distillation tests with recovered DNAPL have determined a large percentage
of the contaminants (at least 75% by volume) contain more than six carbons. As a group, longer
chain hydrocarbons and aromatics tend to have higher organic-water partitioning coefficients than
shorter-chain aliphatics and simple aromatics.

The flat concentration profile over time is also consistent with studies indicate that concentration
changes in soil matrices containing NAPL are dependent on mass removal, and that significant
changes in concentration are generally preceded by large changes in source mass (Newell and
Adamson, 2004; Sale and McWhorter, 2001). In the case of the three soil samples used to
create these columns, the total mass of COC present initially can be estimated using previous
analyses of the cores by STL. These calculations are detailed in Table 3.3. Using C1 (soil boring
A1-08 22.5-25' bgs) as an example, 48 g of soil containing 25420 mg/kg of COCs was used,
yielding a total COC mass of 1220 mg in the column. Over the course of 50 pore volumes (500
mL), a total of 4.6 mg of COCs were pumped out of the column, or 0.38%. Higher removal
percentages were observed in both C2 (35%) and C3 (3.0%), but the data suggests that more
significant declines in the total COC concentration would not be expected until mass removal was
more substantial.

While dissolution rates for COCs are a function of the number of pore volumes that have been
pumped through each column, the rates did not change substantially over the course of the
monitoring period. This is noted by the cumulative mass curves in Figures 3.2(b) through 3.4(b).
The dissolution rate for each column is essentially the slope of these curves (after converting the
pore volumes to time-based units using the flow rate), and the relative straightness of each
demonstrates consistent rates. The dissolution rate after 50 pore volumes ranged from 0.16
mg/hr for column C3, 0.46 mg/hr for column C1, and 1.28 mg/hr for column C2. Assuming that
the dissolution rates after 50 pore volumes are equal to the value at 50 pore volumes, the number
of pore volumes required to deplete the remaining DNAPL mass can be estimated. This is
equivalent to assuming that the dissolution rate follows a step function model (Sale and
McWhorter, 2001). Using this approach, it would require 13,300 pore volumes to deplete the
remaining mass of DNAPL in C1,144 pore volumes to deplete the remaining DNAPL in C2,
and 1,650 pore volumes to deplete the remaining mass of DNAPL in C3.

Alternatively, the concentration and pore volume data can be modeled based on a first-order
decay relationship. This is displayed in Figure 3.2(c) through Figure 3.4(c) for the concentrations
observed from 10 to 50 pore volumes. Because the concentration at the effluent represents time-
course data for a single point that is representative of the entire contaminant volume, it can be
used to estimate duration of the plume. In the case of the Sauget Area 1 site, the time required to
decrease the total concentration by three orders of magnitude (C/C0 = 0.001) is a potential goal
(e.g., this concentration reduction would reduce most of the constituents below Illinois Class I
standards for groundwater). This yields a target effluent concentration ranging from 1 ug/L for
column C1, 27 ug/L for column C2, and 3.8 ug/L for column C3. This is equivalent to effluent
concentrations that are lower than the individual . The first order decay coefficient (ks) for each
column is generated by calculating the slope after plotting concentration data on a log scale. The
pore volumes required can then be generated using the following transformed first-order
relationship:

t = - In (Cgoai/Cstart)/ks (where t is in terms of pore volumes)

This yields a value of 743 pore volumes required to reach the goal concentration for column
C1 (soil from A1-08 22.5-25' interval) and 2763 pore volumes required to reach the goal
concentration for column C2 (soil from A1-08 70-72.5' interval). For column C3, the ks value is
positive (0.0021/pore volume), meaning that the concentration trend over the course of 50 pore
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volumes was not downward and a sufficient concentration projection over a longer period was not
possible.

The above analyses rely on bulk dissolution of the entire suite of constituents detected in the
effluent A similar analysis coukj be performed for each of the individual constituents, although
this type of dissolution analysis can be compromised by a constantly changing DNAPL
composition. Specifically, the effective solubility of each compound is controlled by its relative
mote fraction, and the rapid dissolution of a more soluble compound will impact the subsequent
dissolution patterns of those less soluble compounds as they become a primary component of the
remaining DNAPL mixture. Therefore, the dissolution values generated in this treatability test
should not be extended beyond bulk estimates. Despite this limitation, concentration patterns of
individual constituents in each column are worth noting. For example, in column C2, 1,4-
dichlorobenzene comprised the majority of the contaminant mass in the effluent Aqueous
concentrations of 1,4-dichkxobenzene remained high throughout the monitoring period, but a
number of other compounds that were initially present decreased. Of the COCs monitored in
column C2. chkxobenzene, tetrachtoroethene. and 1,2-dichlorobenzene decreased below their
IMnois Class I groundwater standards by the conclusion of the monitoring period. In column C1,
the effluent concentration was dominated by the chlorinated benzenes, all of which remained at
high levels throughout the course of the monitoring period. However, several VOCs decreased to
levels below the Class I standards, specifically methylene chloride, acetone, MEK, and MIBK.
Simiarty. the effluent concentration in column C3 was comprised of mainly SVOCs (specifically
1.2.4-trichlorobenzene). and these concentrations remained relatively constant after 50 pore
volumes. Only MIBK and benzene decrease to levels below the Class I standards.

As expected, dissolution in the columns resulted in more significant decreases in concentration
for those compounds that are more water-soluble and less sorptive (e.g. methylene chloride,
benzene. MIBK. MEK). and concentrations of less soluble compounds (notably 1,2,4-
trichlorobenzene) did not change. The compounds detected in the effluents of each soil column
matched the contaminant profile generated by the previous analysis of the sol.

Translating this data to the Sauget Area 1 site requires some estimate of the mass (or volume) of
sol required to remediate, as well as the approximate groundwater velocity (or flow rate). This
can be accomplished by estimating the time for a pore volume to pass through a given volume of
sod. The bench-scale treatability test is not intended to provide an exact value for the time
required to deplete the contaminant mass, and certain constituents could be depleted faster than
the bulk estimates generated from the entire COC mass.
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Syringe pumps (50 mL/hr)

Sampling containers
(20 ml sealed vials)

Collection cylinders for disposal

Figure 3.1. Flow-through columns used for Dissolution Treatability Tests.
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Figure 32. Dissolution treatabiity test for Column C1 (soil from A1-08 22.5-25' bgs) (a)
Concentration of VOCs. SVOCs, and COCs for pore volumes pumped through column, (b)
Cumulative mass pumped through column, and (c) Concentration of VOCs (mg/L on a natural log
scale) for pore volumes. The slope of the line in Figure 3.2(c) represents the first order decay
coefficient (-k,) in units of (pore volume)''.
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Figure 3.3. Dissolution treatability test for Column C2 (soil from A1-08 70-72.5' bgs) (a)
Concentration of VOCs, SVOCs, and COCs for pore volumes pumped through column, (b)
Cumulative mass pumped through column, and (c) Concentration of VOCs (mg/L on a natural log
scale) for pore volumes. The slope of the line in Figure 3.3(c) represents the first order decay
coefficient (-ks) in units of (pore volume)"1.
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Figure 3.4. Dissolution treatabUity test for Column C3 (soil from A1-14 25-27.5' bgs) (a)
Concentration of VOCs, SVOCs, and COCs for pore volumes pumped through column, (b)
Cumulative mass pumped through column, and (c) Concentration of VOCs (mg/L on a natural log
scale) for pore volumes. The slope of the line in Figure 3.4(c) represents the first order decay
coefficient (-k,) in units of (pore volume)"1.
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Table 3.1
Total VOC Concentrations: Dissolution Treatabllity Test

DNAPL Treatability Study
Sauget Area 1, Sauget, Illinois

SAMPLE ID: C1-5 PV C1-10 PV
SAMPLE DATE: 12/2/04 12/2/04

C1-15PV C1-25PV C1-50PV
12/2/04 12/2/04 12/2/04

C2-5PV C2-10PV C2-15PV C2-25 PV C2-50 PV
12/2/04 12/2/04 12/2/04 12/2/04 12/2/04

C3-5PV C3-10PV C3-15PV C3-25 PV C3-50 PV
12/6/04 12/6/04 12/6/04 12/2/04 12/2/04

tnalyte CAS No. mg/l I mo/1 mg/1

VolmaiftmlSiml-yoliaif.Oratnlc Compound, fey EPA Mithod IHO
1,1,1 -Trichloroethane
1 ,1 ,2.2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2.4-Trichlorobenzene
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanooe (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoforrn
Bromomethane
Carton Disuffide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (ethyl chloride)
Chloroform
Chlorornethane
cis-1 .2-DicNoroethene
cis-1 ,3-Oichloropropene
Dibromochloromethane
Dichloromethane
Ethyl benzene
Styrene
Tetrachloroethene
Toluene
trans- 1 ,2-Dichloroethene
trans-1,3-Dichloropropene
Thchloroethene
Vinyl Chloride
Xylenes.Total
TaM VOC* • SVOC*

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
120-82-1
95-50-1
107-08-2
78-87-5
541-73-1
106-46-7
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
156-59-2

10061-01-5
124-48-1
75-09-2
100-41-4
100-42-5
127-18-4
108-88-3
156-60-5

10061-02-6
79-01-6
75-01-4

1330-20-7

<0.005
<0.005
<0.005
<0.005
<0.005
2.5E
0.5

<0.005
<0.005
<0.005

0.85
0.012J
<0.05
O.OM
0.69
0.02

<0.005
<0.005
<0.005
<0.005
<0.005

0.13
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.004J

0.0037J
<0.005
0.011
0.016
<0.005
<0.005
<0.005
<0.005

0.01
4.7

<0.005
<0.005
O.005
<0.005
<0.005

2.9E
0.63

<0.005
<0.005
<0.005

0.96
0.0086J
<0.05
0.028J
0.28
0.016
<0.005
<0.005
<0.005
<0.005
<0.005

0.12
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

0.0042J
0.0037J
<0.005
0.0086
0.016
<0.005
<0.005
<0.005
<0.005
0.011
4.9

<0.005
<0.005
<0.005
<0.005
<0.005

3.1E
0.6S

<0.005
<0.005
<0.005

1E
0.009SJ
<0.05
0.022J
0.24
0.016
<0.005
<0.005
<0.005
•=0.005
<0.005

0.13
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0047J
0.0034J
<0.005
0.0064
0.016
<0.005
<0.005
<0.005
<0.005
0.012
6.1

mg/l | mg/l I mg/l

<0.005
<0.005
<0.005
<0.005
<0.005
2.6E
0.42

<0.005
<0.005
<0.005

0.79
<0.05
<0.05

0.0034J
<0.12
0.0091
<0.005
<0.005
<0.005
<0.005
<0.005
0.091
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0036J
<0.025
<0.005
0.00(1
0.011
<0.005
<0.005
<0.005
<0.005
0.0092J

3.8

<0.005
<0.005
<0.005
<0.005
<0.005

1.9E
0.44

<0.005
<0.005
<0.005

0.86
<0.05
<0.05
<0.05
<0.12
0.0086
<0.005
<0.005
<0.005
<0.005
<0.005
0.093
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.0037J
<0.025
<0.005
0.0046J
0.012
<0.005
<0.005
<0.005
<o.oos

0.01
3.3

<0.005
<0.005
<0.005
<0.005
<0.005

0.3
0.32

<0.005
<0.005
<0.005
1.2E

0.0066J
<0.05
<0.05

0.036J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.062
<0.005
<0.005
<0.005
<0.005
<0.005
<0005
0.016
O.025
<0.005
0.0083
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01

13

mg/l

<0.005
<0.005
<0.005
<0.005
<0.005

0.14
0.28

<0005
<0.005
<0.005
1.2E
<0.05
<0.05
<0.05
<0.12
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.066
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.016
<0.025
<0.005
0.0093
<0.005
<0.005
<0.005
<0.005
tO.OOS
<0.01

13

mg/1

<0.005
<0.005
<0.005
<0.005
<0.005

0.13
<0.005
<0.005
<0.005
<0.005

1.3E
<0.05
<0.05
<0.05
<0.12

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.066
<0.005
<0.005
<0.005
<0005
<0.005
<0.005
0.018

<0.025
<0.005
0.0049J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01

13

mg/l

<0.005
<0.005
<0.005
<0.005
<0.005

0.14
<0.005
<0.005
<0.005
<0.005

1.3E
0.0068J
<0.05
<0.05
<0.12
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.067
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.019
<0.025
<0.005

0.0044J
<0.005
<0.005
<0.005
<0.005
<0.005
<0.01

13

mg/1

<0.005
<0.005
<0.005
<0.005
<0.005
0.074
0.22

<0.005
<0.005
<0.005

1.1E

0.009J
<0.05
<0.05
<0.12
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.031
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
0.016
<0.025
<0.005
0.002J
<0005
<0.005
<0.005
<0.005
<0.005
<0.01

11

mg/l | mg/l

<0.002
<0.002
<0.002
<0.002
<0.002

.7E
0.027
<0.002
<0.002
<0.002

0.14
<0.02

0.0022J
0.36

0.014J
0.046
<0.002
<0.002
<0.002
<0.002
<0.002
0.032
<0.002

0.001 U
<0.002
0.0037
<0.002
<0.002
0.062
0.011
<0.002
0.012
0.16

<0.002
<0.002
0.0066
<0.002
0.006
1.6

<0.002
<0.002
O.002
<0.002
<0.002
.69E
0.021
<0.002
<0.002
<0.002

0.11
0.0032J
<0.02
0.022
<0.05
0.037
<0.002
<0.002
<0.002
<0.002
<0.002
0.026
<0.002
<0.002
<0002
0.0014J
<0.002
<0.002
0.048

0.001 6 J
<0.002
0.0066

0.13
<0.002
<0.002
0.0049
<0.002
0.0041

2.0

mg/l I mg/1

<0.002
<0.002
<0.002
<0.002
<0.002
.7SE
0.022
<0.002
<0.002
<0.002

0.14
<0.02
<0.02

0.0036J
<0.05
0.044
<0.002
<0.002
<0.002
<0.002
<0.002
0.036
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.066
<0.01
<0.002
0.0062

0.17
<0.002
<0.002
0.0066
<0.002
0.0063

1.2

<0.002
<0.002
<0002
<0.002
<0.002
0.76E
0.022
<0.002
<0.002
<0.002

0.14
0.0041J

<0.02
<0.02
0.01J
0.022
<0.002
<0.002
<0.002
<0.002
<0.002
0.033
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.064
<0.01
<0.002
0.0036

0.16
<0.002
<0.002
0.0066
<0.002
0.0061

1.2

mg/l

<0.002
<0.002
<0.002
<0.002
<0.002

1E
0.023
<0.002
<0.002
<0.002

0.14
0.0083J
<002
<0.02
<0.05

0.0022
<0.002
<0.002
<0.002
<0.002
<0002
0.036
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
0.067
<0.01
<0.002
0.003
0.16

<0.002
<0.002
0.0034
<0.002
0.0066

1.4

Notes:
1. All samples were analyzed by Severn Trent Laboratories (STL), Savannah. Georgia.
2. Detected analytes are presented In bold type.
3. J = Analyted detected below quantltation limits. < = Analyte not detected at the specified reporting limit. E = Result exceeds calibration range
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I*.. 3.3
Mass Calculations

Dissolution Treatability Test
Solutia, Inc., Sauget, Illinois GROUNDWATER

SERVICES, INC

Sample ID
Date Sampled
TOTAL VOC (yg/L)
TOTAL SVOC (jig/L)
TOTAL COC (M9/L)

C1-5PV
12/2/2004

2011
9059
11070

C1-10PV
12/2/2004

1167
10329
11497

C1-15PV
12/2/2004

1085
11012
12097

C1-25PV
12/2/2004

319
8729
9048

C1-50PV
12/2/2004

310
7529
7840

Pore Volumes (PV)
Cumulative mass in effluent (mg)

5
0.55

10
1.13

15
1.73

25
2.64

50
4.60

Original Mass in Column (at onset of pumping) (mg) 1220
% of Original Mass Recovered in Effluent after 50 Pore Volumes 0.38%

Sample ID
Date Sampled
TOTAL VOC (M9/L)
TOTAL SVOC (MS"-)
TOTAL COC (ug/L)

C2-5PV
12/2/2004

2011
26568
26840

C2-10PV
12/2/2004

1167
26147
26316

C2-15PV
12/2/2004

1085
27642
27829

C2-25PV
12/2/2004

319
27663
27868

C2-50PV
12/2/2004

310
23777
23897

Pore Volumes (PV)
Cumulative mass in effluent (mg)

5
1.34

10
2.66

15
4.05

25
6.84

50
12.81

Original Mass in Column (at onset of pumping) (mg) 36.8
% of Original Mass Recovered in Effluent after 50 Pore Volumes 34.80%

Sample ID
Date Sampled
TOTAL VOC (yg/L)
TOTAL SVOC (yg/L)
TOTAL COC (ug/L)

C3-5PV
12/6/2004

271
2040
3768

C3-10PV
12/6/2004

169
1696
2366

C3-15PV
12/6/2004

187
2146
2936

C3-25PV
12/6/2004

C3-50PV
12/6/2004

205 120
2169
2872

2736
3408

Pore Volumes (PV)
Cumulative mass in effluent (mg)

5
0.19

10
0.31

15
0.45

25
0.74

50
1.59

Original Mass in Column (at onset of pumping) (mg) 52.5
% of Original Mass Recovered in Effluent after 50 Pore Volumes 3.04%
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4. THERMAL TREATABIUTY EVALUT1ON

4.1 Introduction

Thermal treatment is a general term for a variety of approaches designed to destroy or mobilize
constituent mass in situ. Most methods involve the injection of heat (often in the form of steam)
to vaporize and strip volatile compounds. In such cases, vacuum wells are necessary to capture
and recover the vapor phase constituents. If higher temperatures are employed, constituents can
be comptetery oxidized or pyrolyzed.

4.2 Technical Approach

Infection weds deliver heat or steam from the surface to the contaminated zone. A portion of a
steam input vaporizes NAPL and continues to rise above the treatment zone, while condensed
steam raises bulk soil temperatures to above the boiling points of many dissolved volatile
constituents (enhancing vaporization and solubilization). Alternatively, steam can be generated in
situ by thermal conduction from the surface. Soil/vapor extraction wells are placed to strategically
capture al volatilized compounds, either as a separate series of wells or via injection wells that
serve a dual rote as vacuum weds. Higher temperature applications can use thermal conduction
to completely boil off all water within the treatment zone, followed by further healing (often >
700*C) to desorb and volatilize semi-volatile compounds. The temperature of the
vacuum/extraction wells can often be hot enough to promote oxidation/pyrolization (US DOE,
2000).

The largest application of this technology has been the Vtsalia site in California, a combination of
Dynamic Underground Stripping and Hydrous Pyrolysis Oxidation (DUS/HPO), to treat PCP,
creosote, and diesel (US DOE. 2000). Thermal treatment was applied over a -4 acre, -600,000
cubic yards treatment zone. This compares to a 15 acre, 1.7 million cubic yard treatment zone
for Sauget Area 1 (i.e.. the zone containing DNAPL).

At the Visalia site, steam and oxygen were continuously injected to heat the aquifer to the boiling
point of water and mobilize a portion of the contamination through volatilization and stripping.
This portion was captured in extraction wells, though it was not necessary to boil off all of the
residual water. At a specific interval, steam injection was shut off, and condensing steam reacted
with remaining constituents (specifically low vapor pressure components such as PCP) and
oxygen to promote oxidation at favorably high temperatures. The high temperatures also
stimulated biological degradation of the constituents, and hydraulic control was responsible for
recovery of a portion of the overall mass. Therefore, the DUS/HPO system was part of an
integrated approach to remediating the aquifer (Figure 4.1). During the twenty-five months of
operation, approximately 50% of the contaminants were removed in the free phase, 16% as
hydrocarbon vapors. 16% in the aqueous phase, and 17% were destroyed by hydrous pyrotysis
in situ.

4.3 Design Data

The principal constituents by mass fraction in the DNAPL sample from well BR-I were 1.2,4-
trichlobenzene (14%); hexachtorooenzene (1%); and 1,4-dichlorobenzene (0.8%). These
chemicals have minimum boiling points of 416T, 630°F, and 346"F, respectively. Distillation test
results using recovered DNAPL from well BR-I indicate that only 5% of the DNAPL has a boiling
point at or below 432°F (see laboratory report in Section C.2 of Appendix C). The remaining 83%
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of the sample volume recovered had a boiling point that fell within the relatively narrow range of
432 and 530°F.

The DNAPL constituents within the fill materials and alluvial aquifer at Sauget Area 1 have
relatively high boiling points, which indicates that volatilization is not likely to be the predominant
source removal mechanism during thermal treatment using the DUS/HPO technology. Instead
the predominant mass removal mechanism is likely to be pumping of free product, based on
results from the Visalia site. Heating of the fill materials and aquifer matrix would reduce
interfacial tension and viscosity of residual DNAPL, thereby increasing the potential for the
DNAPL to move through the fill and aquifer matrix and be removed by pumping from recovery
wells.

The boiling point range for the Sauget Area 1 DNAPL is similar to the boiling point range for the
Visalia site, which had creosote type compounds with a minimum boiling point 397°F and PCP
with a boiling point of 588°F. Based on the performance of the Visalia system, significant (but
not complete) DNAPL recovery could be expected from a DUS/HPO treatment at Sauget
Area 1 (i.e., thermal treatment without dewatering the saturated zone). Estimated costs for the
HPO/DUS technology implemented at Visalia range from $75 to $100 per cubic yard of soil
remediated.

While significant mass was removed from the Visalia Site, there would be additional technical
challenges to applying this technology at Sauget Area 1 compared to Visalia:

1) The size of the application area for Sauget Area 1 would be larger than the application
area for the Visalia project;

2) Fifty percent of the creosote removed from the Visalia Site was removed as a mobilized
free phase through three permeable layers at the site. At Sauget Area 1, there is a single
-100 thick saturated zone. Mobilizing large volumes of DNAPL through this thick
treatment zone could be very difficult to control without risk of lateral NAPL migration.

3) The transmissivity of the Sauget Area 1 water-bearing unit is much greater than the
transmissivity of the water-bearing units at the Visalia site, and this would increase the
cost and difficulty of the required hydrologic control component of the thermal treatment
system.
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Figure 4.1. Conceptual Model of the DUS/HPO process employed at the Visalia Superfund Site
(adapted from US DOE Innovative Technology Summary Report, 2000).
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Figure 4.2. Recovery of Sauget Area 1 DNAPL during ASTM-D-86 Distillation Test Initial boiling
point for the DNAPL was 210°F. and 88% of the total volume was recovered at the final boiling
point of 530'F.
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5. CHEMICAL OXIDATION TREATABILITY EVALUTION

5.1 Evaluation Objectives:

Chemical oxidation was considered as another potential aid to accelerate remediation of the
DNAPL source area. Enhancement is achieved by the chemical reaction of a strong oxidant with
a reduced contaminant with the goal of directly converting the compound to CO2. This chemical
attack is direct and can be applied as an in situ remedial strategy, thus reducing the costs
associated with down gradient treatment and/or excavation.

The objective of the evaluation is:

• Provide design data for mass of oxidant required per mass of DNAPL present and
correlate to cost per volume of soil treated

5.2 Technical Approach
Chemical oxidation using potassium permanganate is an extensively studied technology for use
in treating both aqueous and non-aqueous phase contaminants. While the selection of oxidant
may differ depending on site-specific needs, the goal of any oxidant-based treatment is to
promote mass destruction of a reduced contaminant (Yin and Allen, 1999). This occurs through a
thermodynamically favorable chemical oxidation in which the contaminant accepts electrons
generated from the reduction of the added oxidant. Common chemicals used for this purpose
include hydrogen peroxide (H2O2), chloride dioxide (CIO2), and potassium permanganate
(KMnO4). The latter has been used for removing drinking water pollutants for several decades,
and it has been applied in field demonstrations for removing DNAPL at the Borden site (Schnarr
et al., 1998) and at the Portsmouth Gaseous Diffusion Plant in Ohio (U.S. DOE). Potassium
permanganate was selected for the evaluation described here because of this previous success
in treating DNAPL and because of its ease of use.

In the process of oxidizing contaminants, the permanganate ion is reduced to the solid precipitate
magnesium dioxide (Yin and Allen, 1999). If sufficient permanganate is present, complete
oxidation of the contaminant to CO2 occurs. The remaining by-products (water, salts) are
similarly harmless. While oxidation is typically most efficient for compounds with double bonds, it
can be used for single-bonded carbon provided sufficient amounts of the oxidant are supplied.
Compounds identified in the Sauget Area 1 DNAPL include chlorobenzene, dichlorobenzene, and
trichlorobenzene. The amount of permanganate needed to completely oxidize these compounds
can be determined from the following reaction stoichiometries:

Chlorobenzene: C6H5CI + 9.3 KMnO4 + 8.3 H+ -> 6 CO2 + 9.3 MnO2 + 6.7 H2O + CI' + 9.3 K*
Dichlorobenzene: C6H4CI2 + 8.7 KMnO4 + 6.7 H+ •* 6 CO2 + 8.7 MnO2 + 5.3 H2O + 2 cr + 8.7 K+

Trichlorobenzene: C6H3CI3 + 8 KMnO4 + 5 H* -> 6CO2 + 8 MnO2 + 4 H2O + 3CC + 8 K

On a mass basis, this corresponds to ratios of 13.1 mg of KMnO4 required per mg of
chlorobenzene, 9.3 mg of KMnO4 required per mg of dichlorobenzene, and 7.0 mg of
KMnO4 required per mg of trichlorobenzene.

5.3 Discussion
From an engineering standpoint, these reactions assume complete mineralization of contaminant
and do not account for competing side reactions with background organic carbon in the soil.
While an insufficient supply of permanganate (or poor contact between oxidant and contaminant)
may lead to the formation of incomplete oxidation products, it is likely that the majority would be
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deaved-ring by-products and thus more prone to further attenuation by biotic or abiotic
processes. Other compounds, like benzene and MTBE, have not proven particularly susceptible
to oxidation by potassium permanganate (US EPA, 2004).

The addition of a chemical oxidant can provide an added benefit by enhancing the dissolution of
DNAPL into the surrounding groundwater. Potassium permanganate is active in the aqueous
phase, and it can only work as an oxidant on an aqueous phase contaminant Therefore, the
oxidant acts to increase mass flux of the contaminant out of the DNAPL as the chemical reaction
depletes aqueous phase contaminant This decreases the source longevity, which is proportional
to the remediation time. This effect combined with the in situ destruction of contaminant,
demonstrates that chemical oxidation strategies are less dependent on advective flushing than
surfactant addition (Pankow and Cherry, 1996). Chemical oxidation has the potential to be a
cheaper technology when down-gradient recirculation schemes are employed to promote
complete mixing and contact, as well as to improve hydraulic control of the oxidant and
contaminants.

The COCs targeted at the Sauget Area 1 include chlorobenzene, 1.2- and 1-4-dichlorobenzene,
and 1.2,4-trichtorobenzene. In addition, the DNAPL characterization and distillation tests
demonstrate that a portion of the DNAPL is accounted for by a series of unidentified long-chain
hydrocarbons. This unidentified fraction, along with TOC in the soil that is not classified as VOC
or SVOC. represents an additional oxidant demand that cannot be calculated using stoichiometry.
Potassium permanganate has the potential to catalyze the oxidation of all organic carbon
regardless of whether or not is part of the contaminant fraction, but it is non-selective.
Furthermore, many compounds in the contaminant profile (such as benzene) may not be readily
oxidized.

A previous treatabflity study using site soil from the Krummich facility at Sauget indicated that
potassium permanganate was not successful in converting the entire constituent mass to CCv
The tests yielded ratios ranging from 15.7 to 148.3 g of permanganate needed per g of VOC
oxidized, in part because the oxidation reaction was kinetically limited. Combined with the
stoicnometricatty-derived values, these ratios can be used as conservative estimates of the mass
of oxidant needed at Sauget Area 1. The soil data collected at the site provides an estimate of
the mass of COCs present, and this mass can be used directly or converted to a unit volume of
soi. The addition of oxidant does have the potential to mineralize contaminant mass, but
sufficient time and contact are necessary to ensure the oxidation process is complete. At 12 sites
where complete oxidation of target contaminants was achieved, a median unit cost of $67/yd3 has
been reported (McDade et al. 2004). with 25-75% of the sites falling between S27 and $196/yd3.
The largest site in the SERDP database for this technology is 25,500 yd3. The estimate of the
remedial volume at Sauget Area 1 is 1.7 million ydj, which is 72 times the largest volume
reported for treatment by chemical oxidation.
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EXECUTIVE SUMMARY

The following time to clean estimates were estimated for Site I at Sauget Area 1 using a
first order decay model:

Time to Clean Estimate (years)
Alternative and Key Technology

Alternative 1 (MNA)
Low-range
Mid-range
High-range

Alternative 2 (MNA, hydraulic control of fill)
Low-range
Mid-range
High-range

Alternative 3 (Removal of 50% of waste,
hydraulic control of middle/deep units)
Low-range
Mid-range
High-range

Alternative 4 (in-situ DNAPL treatment resulting
in 96% removal of DNAPL mass)

Low-range
Mid-range
High-range

Fill/Shallow
Hydrogeologic Unit

500
1000
2000

500
1000
2000

415
830

1660

105
210
420

Middle/Deep
Hydrogeologic Units

260
520

1040

260
520

1040

260
520

1040

75
150
300
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INTRODUCTION

Groundwater Services. Inc. (GSI). has completed planning level time to dean calculations
for Sauget Area 1 located in Sauget and Cahokia, Illinois. Estimates were developed for
four Alternatives:

• Alternative 1: Monitored Natural Attenuation

• Alternative 2: Monitored Natural Attenuation and hydraulic control of fill

• Alternative 3: Removal of 50% of waste in fill and hydraulic control of
middle/deep units

• Alternative 4: In-situ DNAPL treatment resulting in 96% removal of DNAPL mass

Separate time to dean estimates were developed for the: i) Fill/Shallow Hydrogeologic
Unit; and fi) the Middle/Deep Hydrogeologic Units. A range of potential values, 'low-
range*, "middle-range", and "high-range" are provided.

PROJECT BACKGROUND

An extensive RI7FS study of Sauget Area 1 was conducted in 1999-2000. Data from two
groundwater monitoring well transects indicated the presence of dissolved constituents
migrating west in groundwater from the vicinity of one of the six source areas in Area 1
(i.e.. Site I) at concentrations exceeding Illinois Class I groundwater standards.

Source Site I

Site I originally was a sand and gravel pit which received industrial and municipal wastes
from 1931 to 1957. Site I is approximately 19 acres in area and underlies a large, fenced,
controfled-access, gravel covered truck parking lot and the Sauget City Hall and
associated parking lots (Sauget Area 1 EE/CA and RI/FS Support Sampling Plan). Soil
samples collected from Site I have indicated elevated levels of volatile organic compounds
(e.g.. benzene, chtorobenzene); semi-votatile organic compounds (e.g., naphthalene,
trichkxobenzene); pesticides; herbicides; PCBs; and metals.

HydrogeoJogy

Sauget Area 1 is located in the Mississippi River floodplain in an area referred to as the
American Bottoms. The geology of the area is described as consisting of unconsolidated
valley fin deposits (Cahokia Alluvium) overlying gladal outwash material (Henry
Formation). In general, the permeability of the unconsolidated material increases with
depth, with the outwash material being comprised of medium- to coarse-grained sand and
gravel. The hydrogeologic conceptual model divides the unconsolidated water-bearing
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unit into three horizons: the shallow horizon (generally 15-30 ft deep), the middle horizon
(generally 30-70 ft deep), and the deep horizon (generally 70-110 ft deep).

These unconsolidated deposits are underlain by limestone and dolomite bedrock.

Study Constituents

For this study, 1,4-dichlorobenze was the only constituent evaluated. 1,4-
Dichlorobenzene was selected as the only constituent based on i) higher concentrations
in soil and groundwater, and ii) lower cleanup levels compared to other constituents
present in soil and groundwater.

SOURCE MECHANISMS

Knowledge of which source mechanisms are active at a site is important for developing an
accurate conceptual model of constituent fate and transport, and for developing
appropriate remedial responses. Two source mechanisms that have the potential to be
active at the Sauget site are leaching of unsaturated source materials and residual
DNAPL dissolution (see Figure 1).

A Leaching of Unsaturated Source Materials

o

B. Dissolution of Trapped Residual DNAPL

FIGURE 1. Two Potential Groundwater Source Mechanisms

Leaching of unsaturated source materials (see Panel A in Figure 1) results from infiltration
of rainfall through near-surface source materials such as waste materials in the source
areas and contaminated unsaturated soils. Residual DNAPL dissolution (see Panel B in
Figure 1) occurs when soluble organic constituents dissolve from trapped residual DNAPL
fingers and pools that entered the subsurface when the source area was active.
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The DNAPL characterization work performed as part of this project confirms that both
source mechanisms are active at Sauget Area 1.

GENERAL APPROACH FOR TIME TO CLEAN ESTIMATES

A planning-tevel source decay model, originally developed as part of the BIOSCREEN
model (Newell el al. 1996. EPA/600/R-96/087) and now incorporated into the
BIOCHLOR (Aziz et al.. 2000. EPA/600/R-00/008) and SourceDK (Farhat et al., 2004)
models was used to estimate the lifetime of the groundwater source.

In this simple box model, the source zone is considered to be located in a box
containing some mass of dissolvable contaminants (in dissolved phase, non-aqueous
phase liquids, sorbed mass, and mass diffused in matrix). The initial rate at which
contaminants leave the box (also called the mass flux rate) is estimated from flow rate
and initial source concentration data.

The time required to achieve a particular groundwater concentration (e.g., a cleanup
standard) can then be estimated by assuming: i) the groundwater concentration vs.
time curve at the source is represented by a first-order decay process; and ii) the source
concentration at any time is proportional to the remaining source mass at any time.
With this assumption, the source concentration over time can be described using:

C.-C.exp^ (1)

where:

C, = Source concentration at time t (mg/L)
CM = Observed source concentration at t = 0 (mg/L)
t = Time (years)
k, = Source decay coefficient (1/year)

(Note that this decay coefficient (k,) is not related in any way to first-order decay
coefficients reported in the literature for natural attenuation (see EPA/54Q/S-02/500;
Newefl et al., 2002), as the literature values typically represent decay half-lives from 0.1
to 5 years and represent biodegradation of dissolved contaminants in the plume once
they have left the source. The source decay coefficient values represent how quickly a
source zone is being depleted, and can have much different half-lives).

The source decay coefficient representing how quickly the source is being depleted,
can be derived using estimates of the source mass and rate at which contaminants
leave the source (Newell et al.. 1996; WSedemeier et al., 1999; Farhat et al. 2004):

(2)
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where:

Q
Cso
Mo

Groundwater flowrate through source zone (L/year)
Observed source concentration at time = 0 (mg/L)(or kg/L)
Dissolvable mass in source at time = 0 (mg)(or kg)

The simple box model assumes that the only mass leaving the source zone is dissolved
in the water flowing through the source zone. With a first-order source decay term, the
source concentration at any time can be derived, providing the time required to reach
any concentration:

,, ,*-! (3)

where:

t = Time required to reach concentration Ct (years)

ESTIMATED NATURAL MASS DISCHARGE RATE

Natural Groundwater Flushing Rate

Separate hydraulic conductivity and hydraulic gradient data were developed for the
shallow, middle, and deep horizons of the unconsolidated deposits. The hydrogeologic
conceptual model divides the unconsolidated water-bearing unit into three hydrogeologic
units: shallow/fill (generally 0-30 ft deep), middle (generally 30-70 ft deep), and deep
(generally 70-110 ft deep). Therefore the assumed saturated thicknesses for the
shallow, middle, and deep units were: 15 ft, 40 ft, and 40 ft, respectively.

The hydraulic conductivity estimates developed for the model were based on: 1)
literature reports, and 2) preliminary analysis of RI/FS slug test data. The literature
reference (Ritchey and Schicht, 1982) reported that the hydraulic conductivity for the
unconsolidated material used for water supply in the American Bottoms area ranged
from 5x10"2 to 1.4x10"1 cm/sec.

The analysis of RI/FS slug test data from Site I wells showed the following hydraulic
conductivities:

Hydrogeologic Unit

Shallow

Middle

Deep

Sitel
(well ST-I-S)

(cm/sec)

4.5x1 0'3

5.1x1Q-2

1.3x10'1
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Using the data from the literature report, slug test results, and calibration work, the
following hydraulic conductivities were used in the model:

Shallow Horizon: 1 x10"2 cm/sec
Middle Horizon: 1x10'' cm/sec
Deep Horizon: IxlO'1 cm/sec

Using RI/FS potentiometric surface maps provided by Roux Associates, Inc., the
following hydraulic gradients were used in the model:

• Shallow Hydrogeologic Unit: 0.001 ft/ft
• Middle Hydrogeologic Unit 0.001 ft/ft
• Deep Hydrogeologic Unit 0.001 ft/ft

These values yield the following representative values for groundwater Darcy velocity at
the site:

• Shallow Hydrogeologic Unit 10.4 ft/yr
• Middle Hydrogeologic Unit 104 ft/yr
• Deep Hydrogeologic Unit 104 ft/yr

As shown by the data, the Shallow Hydrogeologic Unit of the unconsolkJated deposits is
less permeable, and has a much lower groundwater velocity than the more coarse-
grained Middle and Deep Hydrogeologic Units.

When a 1200 ft wide source zone for the shallow zone (see Figure 18 of the DNAPL
report) and a 550 ft wide source zone is assumed for the middle and deep zones (see
Figure 20 of the DNAPL report), a naturally-occurring groundwater flushing rate of 67
gpm is obtained (2.6 gpm for the shallow unit, 32 gpm for the middle unit and 32 gpm
for the deep unit).

Natural Mass Removal Rate

InitiaBy the source decay calculation was directed at the middle and deep hydrogeologic
units, and the actual calculation was performed for the deep hydrogeologic unit because
it had higher concentrations of 1,4-dichlorobenzene than the shallow hydrogeologic unit.
The shallow hydrogeologic unit was evaluated using a different method as described
below.

To estimate the mass removal rate (also called mass flux), the average 1,4-
dichJorobenze concentration in the deep hydrogeologic unit at location AA-I-S1 (6.6
mg/L) was used. The mass removal rate under natural conditions was estimated by
multiplying the average concentration by the flow rate, and converting to a mass rate of
kg/yr leaving the source zone (3.78 L/gal; 1440 min/day; 365 day/yr 10*6 kg/mg). This
calculation results in a naturally-occurring mass removal rate of approximately 420
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KEY POINT: NATURAL MASS REMOVAL RATE

The natural mass removal rate from the deep hydrogeologic unit of the Site I source zone is
estimated to be 420 kg/yr assuming uniform source concentrations throughout the source zone.

ESTIMATED SOURCE MASS

An estimate for the source mass was calculated based on the average 1,4-
dichlorobenzene concentration measured at locations A1-8 and A1-9 in samples from 72
to 104 ft (115 mg/kg). This concentration was assumed to be representative of the
shaded area illustrated on Figure 20. The approximate dimensions of the source zone
are 550 ft perpendicular to groundwater flow, 400 ft parallel to groundwater flow, and 40
ft thick. Using these dimensions and a soil bulk density of 1.7 kg/L, a source mass of
approximately 49,000 kg was calculated for the deep hydrogeologic unit.

ESTIMATED TIME TO CLEAN

Alternative 1: Monitored Natural Attenuation

The time to clean based on monitored natural attenuation as the sole remedy was
calculated using equation 3 above. Based on a natural flow rate through the source of
32 gpm, a 1,4-dichlorobenzene concentration of 6.6 mg/L, and an initial mass of 49,000
kg, the source decay constant is 0.0086 yr*1. Using this decay constant, the time
required to achieve an MCL of 0.075 mg/L in the Middle/Deep Hydrogeologic Unit is 520
years.

For the Fill/Shallow Hydrogeologic Units, the time to clean is theoretically much longer
(» 1000 years) due to: i) the low mass discharge rate (10 times lower than the
Middle/Deep Hydrogeologic Units) and ii) the much higher concentrations (maximum
1,4-dichlorobenze concentrations greater than 1,000 mg/kg). Therefore a subjective
estimate of 1000 years was used for monitored natural attenuation for the Fill/Shallow
Hydrogeologic Units.

KEY POINT: SITE I MONITORED NATURAL ATTENUATION TIME TO CLEAN

The time to clean estimate based on natural attenuation as the sole remedy is 520 years for the
Middle/Deep Hydrogeologic Unit.

Based on site conditions, a subjective time to clean estimate of 1000 years was used for
monitored natural attenuation for the Fill/Shallow Hydrogeologic Units.

Sensitivity Analysis

To account for potential variations in source decay rates that may occur due to DNAPL
architecture, the first order source decay relationship was evaluated to determine the
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effect of changes in the source decay rate constant over time. For example, if an
estimated source decay constant changes over time, the time to dean estimate will
change. Two scenarios were evaluated:

Scenario 1: The source decay constant is twice the base case (0.0086 yr'), then
drops to half the base case.

Scenario 2: The source decay constant is half the base case, then increases to twice
the base case.

This sensitivity analysts indicates that for Alternative 1 with a 520 year time to dean
(base case). Scenario 1 results in a time to dean of 913 years, while Scenario 2 results
in a time to dean of 384 years. Scenario 1 represents a 'high range* estimate 76% over
the base case, while Scenario 2 represents a 'low range' estimate 25% below the base
case.

Based on the sensitivity analysis results, conservative ranges of time to dean estimates
of -50% (low range) and +100% (high range) were used.

An additional analysis of sensitivity is provided in the 2001 Source Evaluation Study
report (GSI. 2001).

Impact of Source Depletion

A source depletion/lime to dean algorithm developed by Newell and Adamson (in
review) was used to evaluate the impact of source depletion projects at Sauget Area 1:

f C ^

where:

RTFso is the Remediation Timeframe for source depletion
RTFiMA is the Remediation Timeframe for monitored natural attenuation
C, is the concentration goal (such as an MCL)
Co is the original concentration before source depletion began (mass per
volume)
RF is the remaining fractions (i.e., RF=0.1 for removal of 90% of the source
mass)

For example, a site that requires that the source concentration be reduced from 5 mg/L
to 0.005 mg/L and with a source depletion project that results in a remaining fraction of
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0.1 (90% mass removal) (McGuire et al., in review), the ratio of the remediation
timeframe for source depletion to the remediation timeframe for MNA would be:

. ( 0.005 "lInl -
RTF.., U5)(0.1)

(Q.005

RTF

In this example, the source depletion project's remediation timeframe is reduced to 67%
of the MNA timeframe (a 33% reduction).

This calculation was used to estimate the impact of source depletion for the following
Alternatives where source removal was evaluated:

Alternative 3: 50% Removal of DNAPL from Fill/Shallow Hydrogeologic Unit

Starting Concentration for Fill: 4.4 mg/L (1,4-dichlorobenzene) (from Appendix B);
Concentration goal: 0.075 mg/L; RF: 0.5

RTFSD= 0.83 RTFMNA = 0.83 (1000 years) = 830 years

Alternative 4: 96% Removal of DNAPL from Fill/Shallow Hydrogeologic Unit

Starting Concentration for Fill: 4.4 mg/L (1,4 dichlorobenzene) (from Appendix B);
Concentration goal: 0.075 mg/L; RF: 0.04

RTFSD= 0.21 RTFMNA = 0.21 (1000 years) = 210 years

Alternative 4: 96% Removal of DNAPL from Middle/Deep Hydrogeologic Units

Starting Concentration for Middle/Deep: 6.6 mg/L (1,4-dichlorobenzene) (from Appendix
B); Concentration goal: 0.075 mg/L; RF: 0.04

RTFso = 0.28 RTFMNA = 0.28 (520 years) = 146 years + 4 year DNAPL treatment period
= 150 years
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Using these results, and applying a range of -50% and +100% results in the following
time to dean estimates:

Time to Clean Estimate (years)
AKemative and Key Technology

AJtemaftve 1 (MNA)
Low-range
Mid-range
High-range

Alternative 2 (MNA, hydrauic control of ft)
Low-range
Mid-range
High-range

AAematove 3 (Removal of 50% of waste,
hydrate control of middte/deep units)
Low-range
Mid-range
rtgtvrange

Alternative 4 (in-situ DNAPL treatment resulting
in 96% removal of DNAPL mass)

Low-range
MkJ-range

Fill/Shallow
Hydrogeologk; Unit

500
1000
2000

500
1000
2000

415
830

1660

105
210
420

MkJdte/Deep
Hydrogeotogic Units

260
520

1040

260
520

1040

260
520

1040

75
150
300

10
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HOLDING TIMES
BLANKS
LABORATORY CONTROL SAMPLE (LCS)
DUPLICATE CONTROL SAMPLE
SPIKE SAMPLE ANALYSIS
OVERALL ASSESSMENT OF DATA

DATA REVIEW OF POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD1 AND
POLYCHLORINATED DIBENZOFURANS (PCDR

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10

HOLDING TIMES
INITIAL CALIBRATION
CONTINUING CALIBRATION
BLANKS
SURROGATE SAMPLES
MATRIX SPIKE/ MATRIX SPIKE DUPLICATE
INTERNAL STANDARDS
TARGET COMPOUND IDENTIFICATION
TARGET COMPOUND QUANTITATION
OVERALL ASSESSMENT OF DATA

120
120
121
121
121
121
121
122
122

123

129
129
129
129
130
130

131

131
131
132
133
134
134
134
134
134
135

APPENDIX A: QUALIFIED DATA SHEETS
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1.0 INTRODUCTION

Two hundred and thirty-nine soil, one groundwater, and two NAPL samples were
collected by Groundwater Services, Inc. from Sauget Area I in Sauget, Illinois from May 19
through October 27, 2004. Twelve trip blanks, nineteen rinsate blanks, and twenty-seven
field duplicates were also collected. The samples were relinquished by GSI under
documented chain-of-custody for transport to Severn Trent Services in Savannah,
Georgia. All samples were analyzed by the Seven Trent Services laboratory in Savannah,
Georgia except the dioxin analyses. The dioxin analyses were transported under
documented chain of custody for transport and analysis to the Seven Trent Services
laboratory in Sacramento, California.

The samples covered by this data validation report were analyzed for some or all of the
following parameters by the methods shown:

PARAMETER

Volatiles

Semivolatiles

Organochlorine Pesticides

Polychlorinated Biphenyls

Herbicides

Total aluminum, antimony,
arsenic, barium, beryllium,
cadmium, calcium,
chromium, cobalt, copper,
iron, lead, magnesium,
nickel, potassium, selenium,
silver, sodium, thallium,
vanadium, and zinc

Mercury

Polychlorinated Dibenzo-p-
Dioxins and Polychlorinated
Dibenzofurans

PREPRATORY
METHOD

NA

3520C

3520C

3520C

35 IOC

3005A

NA

NA

ANALYTICAL
METHOD

8260B

8270C

8081 A

680

8151A

601 OB

7470A

8280A

Data were qualified using data validation performed on all of the quality control data
provided with a particular sample. Each analyte was identified as one of the following:

1
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• Acceptable for use without restriction

• Qualified as an estimated concentration with a "J"

• Qualified as not detected with an estimated detection limit with a "UJ"

• Qualified as undetected with a "IT

» Rejected as unusable for the intended use with an "R"

For votatie organic, semrvotatie organic, organochlorine pesticide, PCB, herbicide, and
dkwin data, the folowing items were checked in accordance wHh the procedures set
forth in the USEPA document entitled Contract Laboratory Program National Functional
Guideines for Organic Data Review using the method criteria, if applicable:

• Holding Times

• GC/MS Instrument Performance

• Initial Calibration

• Continuing Caibration

• Blanks

• System Monitoring Compounds (Surrogate Samples)

• Matrix Spike/ Matrix Spike Duplicates

• Laboratory Control Samples

• Internal Standards

• Compound Identification

• Compound Quontitation

• Overal Assessment of Data

For metal and total organic carbon data, the following items were checked in
accordance with the procedures set forth in the USEPA document entitled Contract
Laboratory Program Notional Functional Guidelines for Organic Data Review using the
QA/QC method criteria, if appfcabte:

# Holding Times

* Caibration

• Blanks



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279Woice/Fax:(713) 935-0222•ecschem@sbcglobal.net

* ICP Interference Check Sample (all metal analytes except mercury)

* Laboratory Control Samples

* Duplicate Sample Analysis

* Spike Sample Analysis

* Atomic Absorption QC (mercury only)

* ICP Serial Dilution (all metal analytes except mercury)

* Overall Assessment of Data
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2.0 DATA REVIEW OF VOLATILE ORGANIC COMPOUNDS

The folowing samples were analyzed for volatiles in this data validation report

SDG

SDN001
SDN002

SON003

LAB SAMFLE
ID
S444433-1
S448518-1
S448518-2
S44851&-3
S448518-4

S44851&-5
S448518-6
S448518-7
S44851&-8
S448518-9
S448518-10
S448518-11
S448518-12
S4485S3-1
S448553-2

nao SAMPLE ID

EE-1 1 NAPL
Al-03 8.5-11
Al-03 11-13.5
Al-03 22.5-25
Al-03 3Z5-35
A 1-03 47.5-50
Al-03 57.5-60
Al-03 60-62.5
A 1-03 72.5-75

MATRIX

OIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

A1-0372.5-75D SOIL
Al-03 82-5-85 SOIL
A 1-03 92.5-95 SOIL

DATE
COLLECTED
05/1 9/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04

A1-O3 102.5-105 SOIL 09/10/04
Al-02 7.5-10 SOIL 09/11/04
Al-02 12 -̂15 SOIL 09/11/04

S448553-3
S448553-*
S448553-5
S448553-6
S448553-7
S448553-8
S448553-9
S4485S3-10
S448553-11
S448553-12
5448553-13
S448553-16
S448553-17
S448553-18

SON004 S448640-1
S448640-2
S448640-3
S448640-4
S448640-5
S448640-6
S448640-7
S448640-8

Al-02 2Z5-25
Al-02 32.5-35
A 1-02 47.5-50
Al-02 50-52.5
Al-02 6Z5-65
A 1-02 75-77 .5
A 1-02 75-77.5 DUP
Al-02 82.5̂ 5
Al-028i5-85DUP
A1-0290-92J
Al-02 105-107
A 1 -02 RB (09/1 1/04)
A 1 -02 RB (09/1 3/04]
TripBtar*
Al-I65-7^
Al-16 17.5-20
Al -16 27.5-30
A 1-1 6 35-37.5
Al-16 42.5-45
Al-16 50-52.5
A 1-1 6 50-52.5 DUP
Al-16 60-62.5

SOIL
SOIL
SOIL
SOIL
SOIL
SGML
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/12/04
09/12/04
09/12/04
09/12/04
09/12/04
09/12/04
09/11/04
09/13/04
09/12/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
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SDG

SDN004

SDN005

SDN006

SDN007

LAB SAMPLE
ID
S448640-9
S448640-10
S448640-1 1
S448640-12
S448640-13
S448772-1
S448772-2
S448772-3
S448772-4
S448772-5
S448772-6
S448772-7
S448772-8
S448772-9
S448772-10
S448772-1 1
S448772-12
S448772-13
S448772-17
S448772-18
S449066-1
S449066-2
S449066-3
S449066-4
S449066-5
S449066-6
S449066-7
S449066-8
S449066-9
S449066-10
S449066-1 1
S449066-12
$449066-15
S449066-16
S449 132-1
S449 132-2
$449 132-3
$449132-4
$449132-5
$449132-6
$449132-7
S449 132-8
$449132-9
$449132-10
$449132-11

FIELD SAMPLE ID

A 1-1 6 60-62.5 DUP
Al -16 75-77.5
Al -16 87.5-90
A 1-1 6 92.5-95
Al -16 105-1 07.5
Al-11 5-7.5
Al-11 10-12.5
Al-11 20-22.5
Al-11 30-32.5
Al-11 40-42.5
Al-11 40-42.5 DUP
Al-11 57.5-60
Al-11 62.5-65
Al-11 72.5-75
Al-11 72.5-75 DUP
Al-11 82.5-85
Al-11 92.5-95
Al-11 102.5-105
Al-11 RB
A1-16RB
A 1-08 5.0-7.5
Al -08 10.0-1 2.5
A 1-08 22.5-25.0
A 1-08 30.0-32.5
A 1-08 47.5-50.0
A 1-08 47.5-50.0 DUP
A 1-08 57.5-60.0
A 1-08 60.0-62.5
A 1-O8 70.0-72.5
A 1-08 82.5-85
A 1-08 90.09-92.5
Al-08 102.5-105
A1-08RB
Trip Blank
Al-18 7.5-10
Al -18 7.5-10 DUP
Al-18 12.5-15
Al-18 27.5-30
Al-18 32.5-35
Al-18 40-42.5
Al-18 52.5-55
Al-18 67.5-70
A 1-1 8 72.5-75
Al-18 85-87.5
Al-18 85-87.5 DUP

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/14/04
09/14/04
09/14/04
09/14/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/16/04
09/14/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/23/04
09/22/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
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JOG

SON007

SON008

LAB SAMFLE
ID
S449132-12
S449132-13
S4491 32-U
S449132-18
S449161-1
S449161-2
S449I61-3
S449161-4
S449161-5

neo SAMFLE ID

Al -18 95-97.5
Al-18 105-107
Al-18 110-112
Al-18 RB
Al-07 (0-2.5)
Al-07 (10.0- 12.5)

MATRIX

SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL

A 1-07 (35.0-37.6] SOIL
Al-07 (35.0-37.5 DUP) SOIL
A 1-07 (47.5-50.0) SOIL

S449161-6 Al-07 (52.5-55.0) SOIL
S449161-7 A 1-07 (67.5-70.0) SOIL
S449161-8 A 1-07 (75.0-77.5) SOIL
S449161-9 A 1-07 (87.5-90.0) SOIL
S449161-10 Al-07 (97.5-100.01 SOIL
S449161-11 A 1-07 1100.0- 102.5] SOIL
S449161-12 Al-07 1110.0-11 1.0] SOIL

DATE
COLLECTED
09/24/04
09/24/04
09/24/04
09/24/04
Off/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04

S449161-13
S449161-17
S449161-18

SON009 S449183-1
S449 183-2
S449 183-3
S449183-4
S449 183-5
S449183-6
S449 183-7
S449183-8
S449 183-9
S449183-10
S449183-11
S449183-12
S449183-16
S449183-17

SON010 S449222-1
S449222-2
S449222-3
S449222-4
S449222-5
S449222-6
S449222-7
S449222-8
S449222-9
S449222-IO
S449222-1!
S449222-12

Al-07 120.0-22.5)
Al-07 RB
Trip Blank
A 1-04 i7.5-l 0.0)
A 1-04 (7.5- 10.0) DUP
A 1-04 (12.5- 15.0)
A 1-04 (20-22 )̂
A 1-04 (35.0-37.5)
A 1-04 (40.0-42-5)
Al-04 157.5-60.0)
Al-04 167.5-70.0]
Al-04 170.0-72.5]
Al-04 180.0-82.5)
A 1-04 192.5-95.0)
A 1-04 1105.0- 107.5)
Al-04 RB
Trip Blank
Al-1 0(5.0-7.5)
Al -10f20.0-22.5)
Al-10 (20.0-22.5] DUP
Al-10 (35.0-37.5)
A 1-10(40.0-42.5)
Al-10 (40.0-42.5) DUP
A 1-1 0(57.5-60.0)
Al-1 0(65.0-67.5]
Al-1 0(75.0-77.5]
A 1-1 0(75.0-77.5) DUP
A 1-10(80.0-82.5)
Al-1 0(90.0-92.5)

SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SGML
SOIL
SOIL
SOIL
SOIL

09/27/04
09/28/04
09/28/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27 AM
09/27/04
09/27 AM
09/27AM
09/27/04
09/27/04

6
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SOG

SDNOIO

SDNOl I

SDN012

SDNOl 3

LAB SAMPLE
ID
S449222-13
S449222-17
S449222-18
S449283-1
S449283-2
S449283-3
S449283-4
S449283-5
S449283-6
S449283-7
S449283-8
S449283-9
S449283-10
S449283-1 1
S449283-12
S449283-13
S449283-17
S449283-18
S449386-1
S449386-2
S449386-3
S449386-5
S449386-6
S449560-1
S449560-2
S449560-3
S449560-4
S449560-5
S449560-6
S449560-7
S449560-8
S449560-9
S449560-10
S449560-1 1
S449560-12
S449560-16
S449560-17
S449682-1
S449682-2
S449682-3
S449682-4
S449682-5
S449682-6
S449682-7
S449682-8

FIELD SAMPLE ID

A1-10 (105.0-107.5)
A1-10RB
Trip Blank
A 1-09 (5.0-7.5)
A 1-09 (17.5-20.0)
A 1-09 (25.0-27.5)
A 1-09 (25.0-27.5) DUP
A 1-09 (32.5-35.0)
A 1-09 (42.5-45.0)
A 1-09 (57.5-60.0)
A 1-09 (65.0-67.5)
A 1-09 (65.0-67.5) DUP
A 1-09 (77.5-80.0)
A 1-09 (82.5-85.0)
A 1-09 (92.5-95.0)
Al-09 (105.0-107.5)
A1-09RB
Trip Blank
Al -17 5.0-7.5
Al -17 17.5-20.0
Al -17 22.5-25.0
A1-17RB
Trip Blank
Al-12 7.5-10
Al-12 12.5-15
Al-12 22.5-25
Al-12 37.5-40
Al-12 37.5-40 DUP
Al-12 47.5-50
A 1-1 2 52.5-55
Al-12 62.5-65
Al-12 72.5-75
Al-12 80-82.5
Al-12 97.5-1 00
Al-12 110-112
Al-12 RB
Trip Blank
Al -6 (2.5-5.0)
A 1-6 (15.0- 17.5)
A 1-6 (27.5-30.0)
A 1-6 (30.0-32.5)
A 1-6 (40.0-42.5)
Al -6 (40.0-42.5) DUP
A 1-6 (67.5-70.0)
A 1-6 (70.0-72.5)

MATRIX

SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/27/04
09/28/04
09/28/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/30/04
09/30/04
09/30/04
09/30/04
09/30/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
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SOG

SON013

SONOU

SON015

SON016

LAB SAMPLE
ID
S449682-9
S449682-IO
S449682-H
S449682-I2
S449682-I3
S449682-17
S449682-18
S449733-1
S449733-2
S449733-3
S449733-4
S449733-5
S449733-6
S449733-7
S449733-8
S449733-9
S449733-10
S449733-1 1
S449733-12
S449733-13
S449733-17
S449757-1
S449757-2
S449757-3
S449757-4
S449757-5
S449757-6
S449757-7
S449757-8
S449757-12
S449757-13
S449758-1
S449758-2
S449758-3
S449758-4
S449758-5
S449758-6
S449758-7
S449758-8
S449758-9
S449758-10
S449758-1 1
S449758-12
S449758-13
S449758-17

77279»Voice/Fax:(713) 935-0222* ecschem@sbcglotal.net

RaO SAMPtl ID MATMX

M-6 (85.CW7.5) SOIL
M-6 [97.5- 1 00.0) SOIL
A! -4(97.5- 1 00.0) DUP SOIL
Al-Ml05.0-I07.5l SOIL
A I -6 (50.0-52.5) SOIL
A1-6RB AQUEOUS
TripBkank AQUEOUS

DATE
COLLECTED
10/06/04
10/06/04

j 10/06/04
10/06/04
10/06/04
10/07/04
10/07/04

Al-l (0.0-2^) SOIL 10A)7AM
Al-l (25.0-27.5) SOIL ! 10A)7AM
Al-l (35.0-37.5) SOIL ! 10/07AM
Al-l (40.0-42.5) SOIL 10A)7A)4
Al-l (40.0-42 )̂ DUP SOIL 10A)7/04
Al-l (50.0-52.5) SOIL
Al-l (67.5-70.0) SOIL
Al-l (72.5-75.0) SOIL
Al-l (82.5-85.0) SOIL
Al-l (82^85.0) DUP SOIL
Al-l (97.5-100.0) SOIL
Al-l (105.0-107.5) SOIL

10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04

Al-l (12.5-15.0) SOIL 10A)7/04
Al-l RB AQUEOUS 10/07/048
Al-13(2-4) SOIL 10/09/04
Al-13 (11-13.5) SOIL
Al-13 (19-21.5) SOIL
Al-l 3 (36-38.5) SOIL
A1-13|36-38.5)DUP SOIL
Al-l 3 [64-46.5 SOIL
Al-l 3 (76.5-79) SOIL

10/09/04
10/09/04
10/10/04
10/10/04
10/10/04
10/10/04

Al-13 (106-108.5) SOIL 10/10/04
Al-13 RB AQUEOUS 10/11/04
TripBtank AQUEOUS 10/11/04
A 1-5 (0-2.5) SOIL 10/08/04
Al-5 (12^-15) SOIL 10/08/04
A 1-5 (25-27.5) SOIL 10/08/04
A1-5I30-3Z5) SCHL 10/08/04
A 1-5 (40-42.5) SOIL 10/08/04
A 1-5 (50-52.5) SOIL 10/08/04
Al-5 165-67.5) SOIL 10/08/04
A1-5177.S80) SOIL
Al-5 (85-85.7) SOIL
A 1-5 (95-97.5) SOIL
A 1-5 (105- 107.5) SOIL
A 1-5 150-52.5) DUP SOIL

10/08/04
10/08/04
10/08/04
10/08/04
10/08/04

Al-5 85-87.5) DUP SOIL 10/08/04
A1-5RB AQUEOUS 10/08/04
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SDG

SDN017

SDN018

SDN019
SDN020
SDN022

LAB SAMPLE
ID
S449807-1
S449807-2
S449807-3
S449807-4
S449807-5
S449807-6
S449807-7
S449807-8
S449807-9
S449807-10
S449807-11
S449807-12
S44980713
S449807-14
S449807-18
S44865-1
S44865-2
S44865-3
S44865-4
S44865-5
S44865-6
S44865-7
S44865-8
S44865-9
S44865-10
S44865-1 1
S44865-12
S449865-16
S449865-18
S449920-1
S450-452-1
S450530-1

FIELD SAMPLE ID

Al -14 (2.5-5.0)
Al-14 (12.5-1 5.0)
Al-1 4 (25-27.5)
Al-14 (37.5-40)
Al-1 4 (45-47.5)
A 1-1 4 (57.5-60.0)
Al-1 4 (60-62.5)
Al-1 4 (72.5-75.5)
Al-1 4 (85-87.5)
Al-1 4 (92.5-95.0)
Al-14 (102.5-105.0)
Al-14 (112.5-1 15.0)
Al-1 4 (37.5-40) DUP
Al-14 (102.5-105.0) DUP
Al-14 RB
Al-1 5 (7.5-10)
Al-1 5 (15-1 7.5)
A 1-1 5 (25-27.5)
Al-1 5 (32.5-35)
Al-1 5 (32.5-35) DUP
Al-1 5 (45-47.5)
Al-1 5 (50-52.5)
Al-1 5 (60-62.5)
Al-1 5 (77.5-80)
Al-1 5 (85-87.5)
Al-1 5 (90-92.5)
Al-15 (105-107.5)
A1-15RB
Trip Blank
Al-15 RB
BR-1 (NAPL)
BR-G GW

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
AQUEOUS
OIL
AQUEOUS

DATE
COLLECTED
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
JO/) 1/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/12/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/12/04
10/12/04
10/14/04
10/27/04
10/03/04

2.1 Holding Times

The maximum holding time from date of collection to date of analysis for volatiles in
aqueous, organic, and solid samples recommended in the Functional Guidelines is 14
days. These holding times were met for all of the volatile samples in this data set with the
following exceptions:
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SOG

SDN012

SAMPLE ID

S449560-4DLRE

S449560-5DLRE

S44560-6DLRE

S44560-8DLRE

HOLDING TIME EXCEEDANCE

2 DAYS

2 DAYS

2 DAYS

2 DAYS

S44560-10DLRE 2 DAYS

SDN013 S449682-01RE 2 DAYS

S449682-9RE 2 DAYS

SDN022 S450530-! 16 DAYS

Associated reported results were quolfied as estimated with a "J" quaifier for detects
and a "UJ" qualifier for rxxvdetects or me data user was directed to use the original
result instead of the reanalyzed result (denoted by an RE suffix).

2.2 GC/MS Instrument Performance

Al of the moss cafbrotions for votaties met the ion abundance criteria specified by SW-
846. GC/MS tunes were conducted at the proper frequency (1 every 12 hours) for this
data set. BFB ion abundance criteria were met on the following tunes:

soc

SONOOJ

SDN002

SON003

GC/MS
INSTtUMfHT

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

DATE

04/16/04

06/01/04

09/17/04

09/19/04

09/21/04

09/17/04

09/24/04

TIME

0900

0955

1546

1805

0853

1546

0902

10
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SDG

SDN003

SDN004

SDN005

SDN006

SDN007

SDN008

SDN009

SDN010

SDN01 1

GC/MS
INSTRUMENT

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSP5973

MSL5972

MSP5973

MSL5972

MSL5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5973

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSL5972

MSL5972

MSL5972

MSL5972

MSL5972

MSL5972

MSL5972

DATE

09/24/04

09/25/04

09/17/04

09/25/04

09/27/04

09/09/04

09/19/04

09/28/04

09/28/04

09/28/04

09/17/04

10/01/04

10/04/04

09/17/04

10/05/04

10/06/04

10/07/04

09/17/04

10/08/04

09/17/04

10/07/04

10/08/04

09/19/04

10/08/04

10/10/04

09/19/04

10/11/04

10/12/04

10/13/04

TIME

1835

1012

1546

1012

0911

1720

2202

0802

0935

2023

1546

0910

0923

1546

0943

0922

1048

1546

0911

1546

1048

0911

2202

1959

1838

2202

1135

0936

0837

11
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SOG

SDN012

GC/MS
INSTRUMENT

MSP5973

MSL5972

MSP5073

DATl

09/09/04

09/19/04

10/15/04

TIME

1720

2202

2202

MSL5972 10/17/04 1312

MSL5972 10/18/04 0933

SDN013

SON014

SON015

SON016

MSL5972

MSP5973

MSL5972

MSM5972

MSP5073

MSL5972

MSL5972

MSL5972

MSM5972

MSM5972

MSM5972

MSM5972

MSO5973

MSO5973

MSM5972

MSM5972

MSM5972

MSP5973

MSP5973

MSM5972

MSM5972

MSM5972

MSO5973

MSO5973

10/21/04

09/09/04

09/19/04

10/13/04

10/15/04

10/19/04

10/19/04

10/20/04

10/25/04

10/13/04

10/18/04

10/19/04

10/18/04

10/20/04

10/13/04

10/20/04

10/21/04

09/09/04

10/19/04

10/13/04

10/19/04

10/20/04

10/18/04

10/20/04

1059

1720

2202

1401

2202

0904

1905

1002

0935

1401

0856

1153

1233

1451

1401

0933

0936

1720

0812

1401

1153

0933

1233

1451

12
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SDG

SDNOI7

SDN018

SDN019

SDN020

SDN022

GC/MS
INSTRUMENT

MSL5972

MSL5972

MSL5972

MSP5973

MSP5973

MSM5972

MSM5972

MSM5972

MSP5973

MSP5973

MSP5973

MSP5973

MSO5973

MSO5973

MSO5973

MSO5973

DATE

10/19/04

10/20/04

10/21/04

09/09/04

10/22/04

10/13/04

10/21/04

10/22/04

09/09/04

10/25/04

09/09/04

10/27/04

11/04/04

11/05/04

10/28/04

11/03/04

TIME

0904

1936

1059

1720

0758

1401

0936

0925

1720

0755

1720

0806

0904

0745

0849

0905

None of the volatile data in this report were qualified as estimated or rejected as
unusable due to noncompliance instrument tuning.

2.3 Initial Calibration

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels as appropriate for these samples. Each
calibration standard contained test compounds, surrogates, and internal standards.

The following initial calibrations were performed on the GC/MS instruments used for
volatile analysis for this data set:

13
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SDG

SDN001

SDN002

SON003

SDN004

SDN005

SDN006

GC/MS
INSTID

MSM5972

MSM5972

MSM5972

MSM5972

MSP5973

MSL5972

MSM5972

DATE

04/16/04

09/17/04

09/17/04

09/17/04

09/09/04

09/28/04

09/17/04

TIME

1148

1609

1609

1609

1748

ASSOCIATED SAMPLES

All samples in this SDG

All samples in this SDG

All samples in this SDG

All samples in this SDG

S448772-17, 18

0802 S448772-1-13

1 609 AH samples in this SDG

SDN007

SDN008

SDN009

SDN010

SDN011

SDN012

SDN013

SDNOM

SDN015

SDNOI6

SDN017

SON018

MSM5972

MSM5972

MSM5972

MSL5972

MSL5972

MSP5973

MSL5972

MSP5973

MSL5972

MSM5972

MSM5972

MSO5973

MSM5972

MSP5973

MSM5972

MSO5973

MSL5972

MSP5973

MSM5972

MSP5973

09/17/04

09/17/04

09/17/04

09/19/04

09/19/04

09/09/04

09/19/04

09/09/04

09/19/04

10/13/04

10/13/04

10/18/04

10/13/04

09/09/04

10/13/04

10/18/04

09/19/04

09/09/04

10/13/04

09/09/04

1609

1609

1609

2339

2339

1748

2339

1748

2339

1455

1455

1643

1455

1748

1455

1643

2339

1748

1455

1748

All samples in this SDG

AH samples in this

All samples in this

All samples in this

All samples in this

S449560-1-12

S449560-16, 17

S449682-17. 18

S449682-1-1Z2DL

S449682-1RE.9RE

SDG

SDG

SDG

SDG

S449733-1-13. 13DL

S449733-17

S449757-1-8

S44757-1Z 13

S449758-1-13

S449758-17

S449807-1-14

S449807-18

S449865-1-13

S449865-16. 18

14
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SDG

SDN019

SDN020

SDN022

GC/MS
INST ID

MSP5973

MSO5973

MSO5973

DATE

09/09/04

11/04/04

10/28/04

TIME

1748

0957

0947

ASSOCIATED SAMPLES

S449920-1

S450452-01

S450530-1

The results of the data validation procedure for the initial calibrations for 8260
compounds are summarized as follows.

GC/MS Instrument ID MSM5972 - 04/16/04 -1148

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

All percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
qualified as estimated or rejected as unusable due to percent relative standard
deviations for this initial calibration.

GC/MS Instrument ID MSM5972 - 09/17/04 -1609

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

15
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Compound

Chtorornetnone

U-DicMoroethane

Bromoform

Utf Control
Urn!

O.I

O.I

O.I

Chtarobenzene 0.3

1.1 .Z2-Tetrachkxoethane 0.3

Al RRF met the control limits fisted above. None of the votatle data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

Al percent relative standard deviations |%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 3D percent. None of the volatile data in this report were
quaffied as estimated or rejected as unusable due to percent relative standard
deviations for this initial coloration.

GC/MS Instrument ID MSF5973 - 09/09/04 -1746

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control limits were met:

Compound

Cntoromethane

1.1-Oicntoroetnane

Bromofonn

Cntarobenzene

1 . 1 ,Z2-Tetrochkxoethane

MtF Control
Lknt

0.1

0.1

0.1

0.3

0.3

Al RRF met the control Imits fisted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

16
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All percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
qualified as estimated or rejected as unusable due to percent relative standard
deviations for this initial calibration.

GC/MS Instrument ID MSL5972 - 09/28/04 - 0802

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

Compound

Chloromethane

l,l-Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

All percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
qualified as estimated or rejected as unusable due to percent relative standard
deviations for this initial calibration.

GC/MS Instrument ID MSL5972 - 09/19/04 - 2339

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

Compound

Chloromethane

RRF Control
Limit

0.1

17
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Compound

1.1-ttchtoroettKine

Bromoform

CNorobenzene

1 . 1 .2.2-TetrocWoroemane

RRF Control
Umt

0.1

0.1

0.3

0.3

Al RRF met the control fimrts listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

Al percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
quaffied as estimated or rejected as unusable due to percent relative standard
deviations for this initial coloration.

GC/MS Instrument ID MSM5972 - 10/13/04 -1455

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the foBowing Control Limits were met:

Compound

CNoromethane

U-Oichtofoeihane

Bromoform

RRF Control
Uml

0.1

O.I

0.1

Chkxobenzene 0.3

K1JL2-Tetrochkxoethane 0.3

Al RRF met the control fimits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

Al percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the votatSe data in this report were
auofified as estimated or rejected as unusable due to percent relative standard
deviations for this initial cafibration.

18
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GC/MS Instrument ID MSO5973 -10/18/04 -1643

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

Compound

Chloromethane

1 , 1 -Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

All percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
qualified as estimated or rejected as unusable due to percent relative standard
deviations for this initial calibration.

GC/MS Instrument ID MSO5973 -11/04/04 - 0957

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met:

Compound

Chloromethane

1,1 -Dichloroethane

Bromoform

Chlorobenzene

RRF Control
Limit

O.I

0.1

0.1

0.3
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Compound

1 . 1 .2>Te1rochtoroethone

fOff Control
Un*

0.3

Al RRF met the control limits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this initial calibration.

Al percent relative standard deviations (%RSDJ for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
quaffied as estimated or rejected as unusable due to percent relative standard
deviations for this initial coloration.

GC/MS Inslnmwnt 10 MSO5973 - 10/28/04 - 0947

The relative response factors (RRFs) for System Performance Check Compounds (SPCC)
were checked to determine whether the following Control Limits were met

Compound

Chtoromethane

1.1-OicNoroethane

Bromoform

RftF Control
Un*

0.1

0.1

0.1

CMorobenzene 0.3

l.lJL2-Tetrochtoroethane 0.3

Al RRF met the control irnrts feted above. None of the votatie data were qualified as
estimated or rejected as unusable due to RRFs for this initial caGbration.

Al percent relative standard deviations (%RSD) for Calibration Check Compounds (CCC)
were less than or equal to 30 percent. None of the volatile data in this report were
quaffied as estimated or rejected as unusable due to percent relative standard
deviations for this initial coloration.
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2.4 Continuing Calibration

Each GC/MS employed for samples or associated quality control samples was calibrated
for each 12-hour shift in which samples or associated quality control samples were
analyzed. Each calibration standard was performed at one concentration level with a
standard that contained all 8260 compounds, surrogates and internal standards. The
following 8260 continuing calibrations were performed on the GC/MS instruments used
for volatile analysis:

SDG

SDN001

SDN002

SDN003

SDN004

SDN005

SDN006

SDN007

SDN008

SDN009

GC/MS
INSTRUMENT
ID

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSP5973

MSL5972

MSL5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

MSM5972

DATE

06/01/04

09/19/04

09/21/04

09/24/04

09/24/04

09/25/04

09/25/04

09/27/04

09/28/04

09/28/04

09/28/04

10/01/04

10/04/04

10/05/04

10/06/04

10/07/04

10/08/04

10/07/04

10/08/04

TIME

0955

1913

0934

0927

1917

1053

1053

1122

0827

0954

2047

0934

1009

1016

0956

1127

0942

1127

0942

ASSOCIATED SAMPLES

All samples in this SDG

5448518-1,4-12

5448518-2,3

5448553-1,2,6,7

5448553-4,5, 13, 16-18

5448553-3,8-12

5448640-1-9, SDL, 4DL, SDL

S448640-1 DL, 2DL, 10-13

S448772-17, 18

S448772-1-5

S448772-6-13

5449066-1-6,8, 10-12

5449066- 1DL, 2DL, SDL, 6DL, 7, 9, 10DL, 15,
16

5449132-6,7,18

5449132-1,3,4,8

5449132-2,5,9-14

5449161-1-13, 17, 18

5449183-1-8

5449183-9-12,16,17
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SDG GC/MS
INSTRUMENT
ID

SDNOIO MSL5972

MSL5972

SDN01 1 MSL5972

MSL5972

MSL5972

SDN012 MSP5973

MSL5972

MSL5972

MSL5972
f

SDN013 MSP5973

MSL5972

MSL5972

MSL5972

MSM5972

SONOU MSM5972

MSM5972

MSO5973

SON015 MSM5972

MSM5972

MSP5973

SONOU MSM5972

MSM5972

MSO5973

SDN017 MSL5972

MSL5972

MSP5973

DATE TIME

10/08/04 2019

10/10/04 1838

10/11/04 1206

10/12/04 1003

10/13/04 0905

10/15/04 2252

10/17/04 1349

10/18/04 1000

10/21/04 1126

10/15/04 2252

10/19/04 0931

10/19/04 1935

10/20/04 1029

10/25/04 1001

10/18/04 1016

10/19/04 1235

10/20/04 1602

10/20/04 0958

10/21/04 1000

10/19/04 0837

10/19/04 1235

10/20/04 0958

10/20/04 1602

10/20/04 2003

10/21/04 1126

10/22/04 1238

ASSOCIATED SAMPLES

S449222-1.4-12

$449222-2,3, 13

S449283-3-5, 7. 8. $449386-1-3

S449283-36. 9-13. 17. 18. S449386-5. 6

$449283- 1.Z6RE. 10RE. 11RE. 12RE

$449560-16. 17

$449560-3-6. 8-1 1

$449560-1. 2. 1. 1Z 4OU SDL 6DL SDL
9DL 10DL
S449560-4OLRE. 5DLRE. 6DLRE. 8DLRE.
10DLRE
$449682-17. 18

$449682-2. 10. 11

$449682-2DL 8

$449682-1.3-7.9. 12. 13

$449682-1 RE. 9RE

S449733-1-13

$449733- 13DL

$449733-17

$449757-1-3. 6

$449757-4, 5. 1. 8

$449757-12. 13

$449758-1.3-13
1

$449758-2

$449758-17

$449807-1

$449807-2-15

$44807-18
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SDG

SDN018

SDN019

SDN020

SDN022

GC/MS
INSTRUMENT
ID

MSM5972

MSM5972

MSP5973

MSP5973

MSO5973

MSO5973

DATE

10/21/04

10/22/04

10/25/04

10/27/04

11/05/04

11/03/04

TIME

1000

0953

0844

0945

0812

0934

ASSOCIATED SAMPLES

S449865-3, 5-8

S449865-1 , 4, 9-12, 8DL, 8DLRE

S449865-16, 18

S449920-1

S450452-1

S450530-1

The results of the data validation procedure for the continuing calibrations are
summan'zed as follows.

GC/MS Instrument ID MSM5972 - 06/01/04 - 0955

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromofomn

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MSM5972 - 09/19/04 -1913

This coftxotion standard was performed at one concentration level with a standard that
contained ol test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

CNoromethane

1.1-OicNoroethane

Bromoform

MF Control
Un*

0.1

0.1

0.)

CWorobenzene 0.3

l.l.Z2-TelTochtoroemcre 0.3

Al RRF met the control irnits feted above. None of the votatie data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

AI percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were quaffed based on continuing
cafcration %D.

GC/MS kwfrurw* ID MSM5972 - 09/21/04 - 0934

This cafbration standard was performed at one concentration level with a standard that
contained aH test compounds. The relative response factors {RRFs} for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

CNoromethane

l.l-OtctUoroerhone

RRF Control
Umt

0.1

0.1
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Compound

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSM5972 - 09/24/04 - 0927

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MSMS972 -09/24/04 -1917

This coibrafion standard was performed at one concentration level with a standard that
contained aB test compounds. The relative response tactors (RRFs) tor System
Performance Check Compounds (SPCC) were checked to determine whether the
foBowing Control Limits were met:

Compound

Qhkxomethane

U-Oichtoroethone

Bromoform

CNorobenzene

MtF Control
Untt

0.1

0.1

0.1

03

1.1 i2-Tetrocf*xoethone 0.3

Al RRF met the control Emits Gsled above. None ot the volatile data were qualfied as
estimated or rejected as unusable due to RRFs for this continuing coloration.

Ai percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were quafified based on continuing
cafcration%D.

GC/MS Imlnmwil ID MSM5972 -09/25/04 -1053

This caforation standard was performed at one concentration level with a standard that
contained of test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met:

Compound

CWoromethone

l.l-Oichtoroethane

Bromoform

MtF Control
Umi

0.1

0.1

0.1
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Compound

Chlorobenzene

I ,l ,2,2-Tetrachloroethane

RRF Control
Umtt

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSM5972 - 09/27/04 -1122

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Umtt

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MSP5973 - 09/28/04 - 0827

This coftxotion standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

CMoromethane

U-OicWoroemane

MtF Control
Un*

0.1

0.1

Bromoform 0.1

Cttorobenzene 0.3

1.1,2 -̂Telrochtoroethane 0.3

Al RRF met the control Emits feted above. None of the votatie data were qualified as
estimated or rejected as unusabte due to RRFs for this continuing caBxation.

Al percent differences (%O) for Cafbration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
caBxation %D.

GC/MS Instrument 10 MS15972 - 09/28/04 - 0954

This cofbration standard was performed at one concentration level with a standard that
contained oJ test compounds. The relative response factors [RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

CMoromethane

l.l-Oichtoroethane

Bromoform

RRF Control
Umt

0.1

0.1

0.1
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Compound

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethone

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSL5972 - 09/28/04 - 2047

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MSM5972 -10/01/04 - 0934

This coloration standard was p>erfcxmed at one concentration level with a standard that
contained al test compounds. The relative response toctors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Chtoromethane

1.1-DicNoroetnane

MF Control
LJmt

0.1

0.1

Bromoform 0.1

CWorobenzene 03

U.Z2-Tetroch»oroethane 03

Al RRF met the control Imits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

Al percent Differences (%O) for Caftxation Check Compounds (CCC) were toss than or
equal to 25 percent. None of the votatJe data were quaified based on continuing
coloration %D.

GC/MS instrument ID MSM5972 -10/04/04 -1009

This cafbration siandard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foBowing Control Limits were met:

Compound

Chtaromethone

U-Oichloroethane

Bromoform

Rtf Control
Umt

0.1

0.1

0.1
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Compound

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSM5972 - 10/05/04 - 10U

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1 , 1 -Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrgchloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MSM5972 - 10/06/04 • 0956

This cottxation standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met

Compound

Chtoromethane

l.l-Okttoroemane

RRF Control
Urn!

0.1

0.1

Bromofomi 0.1

CMorobenzene 0.3

1 . 1 ̂ 2-Tetrochtoroemane 0.3

Al RRF met the control Emits Ested above. None of the votatite data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cafbration.

Ai percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
cofbration %D.

GC/MS Instrument ID MSM5972 - 10/07/04 -1127

This cafcration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Chkxomethane

U-Otchtoroerhone

Bromofomi

MF Control
Umi

0.1

0.1

0.1
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Compound

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSM5972 - 10/08/04 - 0942

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Iratniment ID MSL5972 - 10/08/04 - 2019

This coloration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
fdowing Control Limits were met:

Compound

Cttorometnane

1.1-Ofchtoroelhane

Bromoform

RRF Control
Urnt

0.1

0.1

0.1

Cntorobenzene 0.3

1.1 ,2>Tetrochtoroethane 0.3

Al RRF met the control Emits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cafibration.

Al percent otfferences (%O) for Cattxation Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were ajuafified based on continuing
caftxation %D.

GC/MS Instrument ID MSL5972 - 10/10/04 -1838

This caibration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Otiaromethane

U-Qicnkxoethane

Bromoform

MF Control
Umt

O.I

0.1

0.1
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Compound

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSL5972 - 10/11/04 -1206

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.
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GC/MS Instrument ID MS15972- 10/12/04 -1003

This coBxotion standard was performed at one concentration level with a standard that
contained al test compounds. The relative response tactors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Chtoromethane

1.1-DicWoroerhane

Wtf Control
Umi

0.1

0.1

Bromoform 0.1

Otiorobenzene 0.3

1 . 1 ̂ -Tetrochtoroetnane 0.3

Al RRF met the control imits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

Al percent differences (%D) for Coloration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
cafcratioo %D.

GC/MS Instrument ID MSL5972 -10/13/04 - 0705

This calbration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

\*QfTepO4nlQ

OUorometnane

1.1-Oicttoroethane

Bromoform

KKT uomroi
Umff

0.1

0.1

0.1
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Compound

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

GC/MS Instrument ID MSP5973 -10/15/04 - 2252

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1 , 1 -Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.

All percent differences (%D) for Calibration Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
calibration %D.

37



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279*Votee/Fax:(713) 9354222 •ecsctMfn6sbcglobal.net

GC/MS Instrument ID MSL5972 - 10/17/04 • 1349

This coibrotion standard was perfonned at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
fdowing Control Limits were met:

Compound

Chtoromethane

U-DicMoroethane

MtF Control
Uml

0.1

0.1

Bromoform 0.1

CMcrobenzene 0.3

1.1 i2-Tetrochkxoemane 0.3

Al RRF met the control limits bted above. None of the votatBe data were qualified as
estimated or rejected as unusable due to RRFs for this continuing coloration.

Al percent Differences (560) for Cofibrotion Check Compounds (CCC) were less than or
equal to 25 percent. None of the volatile data were qualified based on continuing
caftxcrtion %D.

GC/MS Inriniment ID MS15972 -10/18/04 -1000

This caftxation standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met:

Compound

dnoromethane

l.l-Dichloroethone

Bromoform

RRF Control
Un*

0.1

0.1

0.1
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Compound

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSL5972 - 10/21/04 -1126

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1 -Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF
Limit

Control

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration.AII percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSL5972 -10/19/04 - 0931

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:
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Compound

Ghkxomerhone

1.1-Oicrtoroethane

Bromoform

CNorobenzene

1 . 1 .Z2-Tetrochtoroemane

RRF Control
Urn*

0.1

0.1

0.1

0.3

0.3

AJ RRF met the control Emits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing caCbration.AD percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatle data were qualified based on continuing calibration %D.

GC/MS Instrument ID MS15772 -10/19/04 - 1935

This caBxation standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

CMoromethane

U-OicWoroethane

Bromoform

RRF Control
LJmi

0.1

0.1

0.1

CMorobenzene 0.3

1 . 1 i2-Tetrachtoroethone 0.3

Al RRF met the control fimits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing caSbration ĴI percent
differences (%O) for Cafcration Check Compounds (CCC) were toss than or equal to 25
percent. None of the volatile data were qualified based on continuing cafibration %D.
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GC/MS Instrument ID MSL5972 -10/20/04 -1029

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1 , 1 -Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSM5972 - 10/25/04 - 1001

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1 , 1 -Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
limit

O.I

0.1

0.1

0.3

0.3
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Al RRF met the control Gmits fisted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cafibration.AII percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSM5972 - 10/18/04 -1016

This cafixation standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Chtoromethane

1.1-Oicnkxoethane

Bromoform

Chtorobenzene

1 . 1 i2-Tetrochkxoethane

RRF Control
Umff

0.1

0.1

0.1

03

0.3

Al RRF met the control imits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cofbration. AH percent
deferences (%D) for Cofbration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatite data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSM5972 - 10/19/04 • 1235

This cattxation standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met

Compound

Chkxomethane

RRF Control
Umt

0.1
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Compound

l,l-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSO5973 - 10/20/04 -1602

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF
Limit

Control

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

43



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279«Votee/Fax:(713) 935-0222* ecschemesbcglobal.net

GC/MS Instrument ID MSM5972 -10/20/04 - 0958

This calibration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met:

Compound

CMoromethane

1.1-Oicntoroemane

Bromoform

Ohkxobenzene

1 . 1 ̂ 2-Tetrochloroemane

MF
Urr*

Control

0.1

0.1

0.1

03

03

Al RRF met the control imits fated above. None of the votatfle data were qualified as
estimated or rejected as unusable due to RRFs for this continuing caforation. AM percent
dfferences (%D) for Cofbration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatte data were qualified based on continuing coloration %D.

GC/MS Instrument ID MSM5972 -10/21/04 -1000

This cafbration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met

Compound

Chkxomethane

l.l-Oichtoroemane

Bromoform

Cntorobenzene

1 . 1 ̂ 2-Tetrochkxoetnone

MF Control
Umt

0.1

0.1

0.1

0.3

0.3
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All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSP5973 - 10/19/04 - 0837

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1 , ] -Dichloroethane

Bromoform

Chlorobenzene

1 , 1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSL5972 - 10/20/04 - 2003

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

RRF Control
Limit

0.1
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Compound

U-Oschioroethone

Bronx>form

OKorobenzene

1 . 1 ̂ 2-Tetrochtoroemone

RRF Control
Untf

0.1

0.1

0.3

0.3

AJ RRF met the control Omits isted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%O) for Cafibration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatie data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSL5972 -10/21/04 -1126

This caftxation standard was performed at one concentration tevel with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Ghtoromethane

l.l-Oichtoroethane

Bromofonri

CNorobenzene

1 . 1 .22-Telrochtoroethane

MtF Control
Uml

0.1

0.1

0.1

0.3

0.3

Al RRF met the control imits isted above. None of the votatie data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cafibration. AH percent
deferences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatie data were qualified based on continuing coloration %D.
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GC/MS Instrument ID MSP5973 - 10/22/04 • 1238

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1. .

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSM5972 -10/22/04 - 0953

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
limit

0.1

0.1

0.1

0.3

0.3
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Al RRF met the control limits isted obove. None ot the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MST5972 - 10/25/04 - 0844

This caibration standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met

Compound

CNoromethane

1.1-Oichloroemane

Bromofarm

CNorobenzene

1 . 1 i2-Tetrochloroemane

RRF Control
Urr*

0.1

0.1

0.1

0.3

0.3

Al RRF met the control Emits feted above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing caibration. Al percent
differences (%D) for Caibration Check Compounds (CCC) were less than or equal to 25
percent. None of the votatie data were qualified based on continuing caftxation %D.

GC/MS Instrument ID MSP5973 - 10/27/04 - 0945

This caftxation standard was performed at one concentration level with a standard that
contained al test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
foiowing Control Limits were met:

Compound

Chtoromethane

RRF Control
Urni

0.1
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Compound

l,l-Dichloroethane

Bromoform

Chlorobenzene

I ,l ,2,2-Tetrachloroethane

RRF Control
Limit

O.I

O.I

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.

GC/MS Instrument ID MSO5973 -11/05/04 - 0812

This calibration standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
following Control Limits were met:

Compound

Chloromethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

1 ,1 ,2,2-Tetrachloroethane

RRF Control
Limit

0.1

0.1

0.1

0.3

0.3

All RRF met the control limits listed above. None of the volatile data were qualified as
estimated or rejected as unusable due to RRFs for this continuing calibration. All percent
differences (%D) for Calibration Check Compounds (CCC) were less than or equal to 25
percent. None of the volatile data were qualified based on continuing calibration %D.
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GC/MS Instrument ID MSO5973 -11/03/04 - 0934

This coftxotion standard was performed at one concentration level with a standard that
contained all test compounds. The relative response factors (RRFs) for System
Performance Check Compounds (SPCC) were checked to determine whether the
folowing Control Limits were met:

Compound

Qhloromethane

1.1-Dictiloroeihane

Bromoform

Chtorobenzene

1 . 1 .2.2-Tetrochtoroefhane

MtF Control
IM

0.1

0.1

0.1

0.3

0.3

Al RRF met the control Emits feted above. None of the votatie data were qualified as
estimated or rejected as unusable due to RRFs for this continuing cafibration. AH percent
deferences (%D) for CaObration Check Compounds (CCC) were tess than or equal to 25
percent. None of the volatile data were qualified based on continuing cofbration %D.

2.5 Blanks

The folowing blanks were associated with the volatile analyses in this report

SDG

SON001
SONOQ2

SON003

BLANK D

SON001-1
SON002-1

SON002-2
SON002-19
SON002-20
SON003-1
SON003-2
SON003-32
SON003-35

GC/MS
MSTD
MSM5972
MSM5972

MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972

DATE

06/01/04
09/19/04

09/19/04
09/21/04
09/21/04
09/24/04
09/24/04
09/24/04
09/25/04

TIME

1242
2043

2023
1147
1207
2153
1205
2132
1248

ASSOCIATED SAMPLES

Al samples in this SDG
S445818-4-12

S445818-1
S445818-3
S44581&-2
S448553-16-18
S448553-1.2.6. 7
S448553-4. 5. 13
S4485553-3, 8-12
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SDG

SDN003

SDN004

SDN005

SDN006

SDN007

SON008

SDN009

SDN010

SDN011

BLANK ID

Al-02 RB
(09/11/04)
Al-02 RB
(09/13/04)
Trip Blank
SDN004-1
SDN004-2
SDN004-26
SDN004-27
SDN005-1
SDN005-26
SDN005-32
A1-11 RB
A1-16RB
SDN006-1
SDN006-2
SDN006-25

A1-08RB
Trip Blank
SDN007-1
SDN007-2
SDN00732
SDN00735
SDN00738
A1-18RB
SDN008-1
SDN008-2
A1-07RB
Trip Blank
SDN009-1
SDN001-2
SDN009-32
A1-04 RB
Trip Blank
SDN010-1

SDN010-32

A-10 RB
Trip Blank
SDN011-1
SDN011-2
SDN011-32

GC/MS
INST ID
MSM5972

MSM5972

MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSL5972
MSL5972
MSL5972
MSP5973
MSP5973
MSM5972
MSM5972
MSM5972

MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSM5972
MSL5972

MSL5972

MSL5972
MSL5972
MSL5972
MSL5972
MSL5972

DATE

09/24/04

09/24/04

09/24/04
09/25/04
09/25/04
09/27/04
09/27/04
09/28/04
09/28/04
09/28/04
09/28/04
09/28/04
10/04/04
10/01/04
10/04/04

10/04/04
10/04/04
10/05/04
10/05/04
10/07/04
10/06/04
10/07/04
10/05/04
10/08/04
10/08/04
10/08/04
10/08/04
10/07/04
10/07/04
10/08/04
10/08/04
10/08/04
10/08/04

10/10/04

10/08/04
10/08/04
10/11/04
10/11/04
10/12/04

TIME

2237

2258

2318
1227
1248
1235
1256
1154
1007
2251
2043
2105
1328
1317
1304

1426
1447
1227
1206
1301
1233
1325
1227
1139
1109
1417
1439
1301
1325
1139
1212
1232
2156

2134

2236
2302
1352
1609
1240

ASSOCIATED SAMPLES

S448553-1-7

S448553-8-13

All samples in this SDG
S448640-1-5
S448640-3DL, 4DL, 5DL, 6-9
S448640-10-13
S448640-1DL, 2DL
S448772-1-5
S448772-17, 18
S448772-6-13
S448772-1-13
S448640-1-13
S449066-15, 16
S449066-1-6, 8, 10-12
S449066-1DL. 2DL. 5DL,
6DL, 7, 9, 10DL
All samples in this SDG
All samples in this SDG
S449132-18
S449132-6, 7
S4491 32-9-14
8449132-1,3,4,8
S449132-2, 5. 9DL
All samples in this SDG
S449161-1.3-12, 17, 18
S449161-2, 13
All samples in this SDG
All samples in this SDG
S4491 83-3-8
S449183-1.2
S4491 83-9-1 2, 16. 17
All samples in this SDG
All samples in this SDG
S449222-1.4-12, 18

S449222-2, 3, 13

All samples in this SDG
All samples in this SDG
S449386-1-3
S449283-3-5, 7, 8
S449283-17, 18, S449386-5,
6

51



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279* Voice/Fax:(713) 9354222•ecschemesbcglobal.net

SDG

SDN011

SON012

SON013

•

SON014

BLANK ID

SDN011-35
SDN011-38
SDN011-41

A1-09RB
Trip Blank
A1-01 RB
Trip Blank
SDN012-1
SDN012-2

SON012-25
SDN012-28

A1-12 RB
Trip Blank
SDN013-1
SON013-2
SDN0 13-43
SDN013-44
SDN013-51
A1-6RB
Trip Blank
SDN014-1
SDN014-2
A1-1 RB

SDN015 SON01S-1

GC/MS
INSTID
MSL5972
MSL5972
MSK5972

MSL5972
MSL5972
MSL5972
MSL5972
MSL5972
MSL5972

MSL5972
MSL5972

MSP5973
MSP5973
MSL5972
MSL5972
MSL5972
MSL5972
MSM5972
MSP5973
MSP5973
MSM5972
MSM5972
MSO5973
MSM5972

DATE

10/1 3/04
10/12/04
10/13/04

10/12/04
10/12/04
10/12/04
10/12/04
10/17/04
10/18/04

10/18/04
10/21/04

10/1 6AM
10/1 6AM
10/19/04
10/19/04
10/1 9AM
10/20/04
10/2 SAM
10/16/04
10/16/04
10/18/04
10/19/04
10/20/04
10/21/04

SDN015-2 MSM5972 1CV2CV04

TIME

1141
1214
1115

1306
1332
1358
1424
1628
1212

1238
1337

0121
0146
1305
1239
2241
1242
1144
0211
0235
1058
1351
1814
1143

ASSOCIATED SAMPLES

S449283-1.2
S449283-6. 9-13
S449283-6RE, 10RE, 11 RE,
12RE
S449283-01-13
S449283-01-13
S449386-01-03
S449386-01-03
S449560-3-6. 8-11
S449560-7. 12, 4DL. SDL,
6DL, 8DL, 9DL. 10OL
S449560-1.2
S44956O-4DLRE, 5DLRE.
6DLRE, 8DLRE. 10DLRE
Al samples in this SDG
Al samples in this SDG
S449682-10. 11
S449682-2
S449682-2DL, 8
S449682-1.3-7. 9. 1.2. 13
S449682-1RE, 9RE
Al samples in this SDG
Al samples in this SDG
S449733-1-13
S449733-13DL
Al samples in this SDG
S449757-4. 5. 7, 8

1147 S449757-1-3. 6
A1-13RB MSP5973 10/19/04 1048 Al samples in this SDG
Trip Blank MSP5973 10/1 9AM 1113 Al samples in this SDG

SDN016 SON016-1 MSM5972 10/19/04 1411 S449758-1. 3-13
SON016-32 MSU5972 1CV2CV04 1735 S449758-2
A1-5RB IUIS05973 10/20/04 1840 AH samples in this SDG

SON017 SON017-2 MSL5972 10/20/04 2221 S449807-1

SDN018

SDN017-32 MSL5972 10/21/04 1337 S449807-2-14
Trip blank MSP5973 10/22/04 1029 All samples in this SDG
SDN018-1 MST5972 10/21/04 1143 5449865-3,5,6.7,8
SDN01S-2 MST5972 10/22/04 1116 S449865-8DL, 8DLRE
SDN0 18-32 MST5972 10/22/04 1137 S449865-1. 2. 4. 9-12
A1-14RB MSP5973 10/25/04 1758 AH samples in this SDG
Trip Blank MSP5973 10/25/04 1823 Al samples in this SDG

SON019
SDN020
SDN022

SDN019-1
SDN020-2
50530

MSP5973
MSO5973
MSO5973

10/27/04
11/05/04
11/03/04

1124
1035
1241

S449920-1
S450452-1
S450530-1
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The following target volatile compounds were reported in the associated blanks:

SDG

SDN004

SDN005

SDN010

SDN014

SDN018

BLANK ID

A1-16 RB

A1-11 RB

A-10 RB

A1-1RB

A1-14RB

COMPOUND

Acetone

Toluene

Acetone

Carbon disulfide

Carbon disulfide

Styrene

CONC.

0.016mg/l

0.00054 mg/l

0.01 U

0.00077 mg/l

0.00073 mg/l

0.00037 mg/l

ASSOC.
SAMPLES
QUALIFIED AS
NON-DETECT

S448640-1, 2, 4,
5,10-12

S448772-2

S449222-1, 4, 5,
6,8, 10-13

S449733-4, 5

S449865-6-10, 12

None

Any volatile compounds detected in a sample (other than a common laboratory
contaminant), that was also detected in any associated blank were qualified as not
detected with a "U" qualifier if the sample concentration was less than five times the
blank concentration. For common laboratory contaminants (methylene chloride,
acetone, 2-butanone, cyclohexane), the results were qualified by elevating the
quantitation limit to the concentration found in the sample with a "U" qualifier when the
sample concentration is less than 10 times the blank concentration. The quantitation
limit was elevated to the concentration in the sample. The compounds and samples
listed above were qualified as NOT DETECTED based on the guidance defined here.

2.6 Surrogate Samples

All volatile surrogate percent recoveries (%R) for the samples covered by this report were
within the specified quality control limits with the following exceptions:

SDG

SDN004

SDN006

LAB SAMPLE ID

$448640- 1

S449066-1

SURROGATE

p-Bromofluorobenzene

p-Bromofluorobenzene

%R

122

124

CONTROL LIMITS

68-121

68-121
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SDG

SON060

SDN011

LABSAMFLEID

S449066-10

S449283-6

S449283-IO

S449283-H

$449283-12

S449283-06RE

S449283-10RE

S449283-11RE

SURROGATE

Obronxsfluorometnane

p-Bromofluorobenzene

Dtorornofluororne thane

Toluene-d8

p-Brornofluorobenzene

Dixornofluorornethane

Totuene-ciS

p-Bromofluorobenzene

Dtorcjmofluoromemane

To*ueoe-d8

p-Bromofluorobenzene

Dixomofluoromethane

To*uene-d8

p-eromofluorobenzene

Dtoromofluorcxnemane

To*ueoe-d8

p-8ronx)fluorobenzene

Dtxomofluoromettxane

Toluenê JS

p-eromofKxxobenzene

Dtoromofkxx-omettxjne

Totueoe-d8

p-BromofKxxobenzene

%R

128

123

160

143

167

254

217

267

178

156

185

176

152

176

177

167

183

229

204

292

159

141

174

CONTROL LIMITS

66-127

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

S449283-12RE Wxornofluoromethane 176 66-127

TcXuene-dS 157 65-128

p-BromoftuOfobenzene 176 68-121

SDNOJ2 S449560-4DL Dftxomofluoromethane 147 66-127

Toluene-cB 135 65-128

p-Bromofluorobenzene 141 68-121

S449560-50L Dftxomofkxxome thane 174 66-127
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SDG

SDN012

SDN017

SDN018

LAB SAMPLE ID

S449560-5DL

S449560-6DL

S449560-8DL

S449560-10DL

S449560-4DLRE

S449560-5DLRE

S449560-6DLRE

S449560-8DLRE

S449560-10DLRE

S449807-8

S449865-8DL

S449865-8DLRE

SURROGATE

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

Dibromofluoromethane

Toluene-d8

p-Bromofluorobenzene

Dibromofluoromethane

%R

1 55

166

197

171

188

146

134

143

173

154

178

147

132

126

157

137

143

140

128

159

138

151

159

138

151

132

171

157

168

171

CONTROL LIMITS

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

68-121

66-127

65-128

68-121

66-127

65-128

68-121

66-127

66-127

65-128

68-121

66-127
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SOG

SON018

LAB SAMPLE ID

S449560-5DL

SURROGATE

Toluene-da

p-fromofluorobenzene

%R

157

182

CONTROL LIMITS

65-128

68-121

Positive votatle results were qualified as estimated with a "J" qualifier based on low or
high surrogate recoveries. Volatile detection limits tor non-detect compounds were
quaffed as estimated with a "UJ" qualifier based on low surrogate recoveries.

2.7 Matrix Spike/ Matrix Spike Dupfcafe

Although some project MS/MSD percent recoveries and percent relative percent
differences (RPDs) were not within specified quality control Imits, none of the samples
were quotfied based on MS/MSD percent recoveries or relative percent differences. The
Functional Guidelines state that data should never be qualified based on matrix spike
data alone.

2.8 Laboratory Control Samples

Al of the LCS percent recoveries and relative percent differences (RPDs) were within
specified quoity control imits with the following exceptions:

SOG

SON001

SDN002

SON003

SDN004

LCS ID

SNDOOI-2

SDN002-1

SDN002-20

SDN003-1

SDN004-27

COMPOUND

4-Merhyf-2-pentanone

2-Hexanone

Chloroethane

1 . 1 -Dtchkxoethane

Chloroethane

Dibromochkxomethane

LCS
%R

42

44

280

168

260

68

CONT.
LIMITS

47-160

46-163

46-152

34-166

46-152

70-124

ASSOC SAMPLES

Al samples in this
SDG

Afl samples in this
SDG

S445818-4-12

S445818-2

5448553-16-18

S448640-1DL2DL 10-
13
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SDG

SDN006

SDN007

SDN008

SDN009

SDN010

SDN01 1

SDN012

LCSID

SDN006-2

SDN007-32

SDN008-1

SDN008-2

SDN009-32

SDN010-1

SDN010-32

SDN011-1

SDN011-2

SDN011-32

SDN011-38

SDN011-35

SDN011-41

SDN012-1

SDN012-2

SDN012-25

SDNO 12-28

COMPOUND

1,1-Dichloroethane

trans- 1 ,2-Dichloroethene

1,1-Dichloroethane

1,1-Dichloroethane

1 , 1 -Dichloroethane

1,1-Dichloroethane

1,1,1-Trichloroethane

Chloroethane

1,1,1 -Trichloroethane

Chloroethane

1,1,1-Trichlorethane

Chloroethane

1,1,1-Trichlorethane

Chloroethane

Chloroethane

1,1,1-Trichlorethane

Chloroethane

Chloroethane

Chloroethane

Chloroethane

Chloroethane

1,1,1-Trichlorethane

Chloroethane

1,1,1-Trichlorethane

LCS
%R

180

164

184

176

180

176

68

32

68

20

66

21

68

22

22

68

24

22

24

21

20

68

19

68

CONT.
LIMITS

34-166

23-159

34-166

34-166

34-166

34-166

70-123

46-152

70-123

46-152

70-123

46-152

70-123

46-152

46-152

70-123

46-152

46-152

46-152

46-152

46-152

70-123

46-152

70-123

ASSOC SAMPLES

5449066-1-6,8, 10-12

5449132-1,3,4,8

5449132-1,3,4,8

5449161-1, 3-12, 17,
18
5449 1 61 -254491, 13

5449183-9-12,16, 17

S449222-1.4-12, 18

8449222-1,4-12,18

S449222-2, 3, 13

S449386-1-3

S449386-1-3

S449283-3-5, 7, 8

S449283-3-5, 7, 8

S449283-17, 18,
S449386-5, 6
S449283-6, 9-13

S449283-6, 9-13

S449283-1.2

S449283-6RE, 10RE,
11 RE, 12RE
8449560-3-6,8-11

S449560-7, 12, 4DL,
SDL, 6DL, SDL, 9DL,
10DL
8449560-1,2

8449560-1,2

S449560-4DLRE,
5DLRE, 6DLRE,
8DLRE, 10DLRE
S449560-4DLRE,
5DLRE, 6DLRE,
8DLRE, 10DLRE
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SDG

SDN013

SDNOU

SDN015

SDN017

LCSID

SDN013-1

SDN013-2

SDN013-43

SDN013-44

SDN014-1

SDN014-2

SDN015-2

SDN017-2

COMPOUND

ChJoroe thane

1.1.1-Trichkxe thane

Chkxoethane

Chlaroe thane

Chkxoethane

Chkxoethane

Chkxoethane

Dibromochkxomethane

Chkxoethane

LCS
%R

22

68

22

22

22

44

24

128

CONT.
LIMITS

46-152

70-123

46-152

46-152

46-152

46-152

46-152

70-124

36 46-152

Chkxoethane 17 46-152

ASSOC SAMPLES

S449682-10. 11

S449682-10. 11

S449682-2

S449682-2DL 8

5449682-1.3-7,9,12,
13
S449733-1-13

S449733-13DL

S449733-13DL

5449757-1.2.3,6

S449807-1

1.1,1-Trichkxethane 68 70-123 S449807-1

SDN017-32 Chkxoemone 19 46-152 S449807-2-14

1.1.1 -Trichkxethane 68 70-123 S449807-2-14

SDN018 SDN018-2 Chkxoethane 39 46-152 S449865-8DL 8DLRE

Positive results for associated samptes and compounds Tested above were qualified as
estimated with a T quaifier when the LCS recovery is tow or high recoveries. Detection
imits for non-detects were qualified as estimated with a "UJ" quaifier when the LCS
recovery is tow.

2.9 Internal Standards

Al internal standard area counts were less than a factor of + OR- 50% from the
associated calibration standard with the following exceptions:

SDG

SDN004

SAMP1EID

S448640-]

S448640-3

INTERNAL STANDARD

Chkxobenzene-dS

1 .2-Dichkxoefhane-d4

RESPONSE

73197

45479

ACCEPTABLE RANGE

88315-353260

68843-275372
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SDG

SDN004

SDN014

SAMPLE ID

S448640-3

S449733-13

INTERNAL STANDARD

1 ,4-Difluorobenzene

Chlorobenzene-d5

Chlorobenzene-d5

RESPONSE

66014

27548

84455

ACCEPTABLE RANGE

1 65665-662660

88315-353260

98820-395280

For samples listed above, where both the original and reanalyzed results were out of
control limits, the results for the original samples were qualified as estimated with a "J"
qualifier for detected results and a "UJ" qualifier to denote an estimated detection limit
for non-detected results based on low internal standard recoveries for the compounds
quantitated with the out of control limit internal standards. The data user should note
that the actual concentration of the volatiles present in the samples might be higher
than those reported for positive results and may be higher than reporting limits for non-
detected results.

The internal standard retention times for the selected samples did not vary more than +
or- 30 seconds from the retention time of the associated calibration standard.

2.10 Target Compound Identification

All target compound identifications were acceptable with regard to the supporting
data.

2.71 Target Compound Quantitation

All target compound quantitations were acceptable with regard to the supporting data.

2.12 Overall Assessment of Data

All data validation qualifiers applied by ECS for the volatile data are included in
Appendix A. No significant problems other than those discussed were encountered
during this data validation process.
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3.0 DATA REVIEW OF SEMIVOLATILE ORGANIC COMPOUNDS

The fdowing samples were analyzed for semivolatiles in this data validation report:

SOG

SON001
SON002

SON003

LAB SAMPLE ID

S444433-1
S448518-1
S448518-2
S448518-3
S448518-4
S448518-5
S448518-6
S448518-7
S448518-8
S4X85I8-9
S448518-10
S448518-11
S448518-12
S448553-1
S448553-2
S448553-3
S448553-4
S448553-5
S448553-6
S448553-7
S448553-8
S448553-9
S448553-10
S448553-11
S448553-12

RaO SAMPLE ID

K-l 1 NAPL
Al-03 8^-11
Al-03 11-13.5
Al -03 2Z5-25
A1-O3 32-5-35
A 1-03 47.5-50
A 1-03 57.5-60
Al-03 60-62.5
A 1-03 72-5-75
A1-0372-5-75D
Al-03 82^65
Al-03 92-5-95
Al-03 102-5-105
Al-02 7.5-10
Al-02 12^-15
Al-02 22 -̂25
Al-02 32.5-35
A 1-02 47.5-50
Al-02 50-52-5
Al-02 62.5-65
A 1-02 75-77.5
Al-02 75-77.5 DUP
Al-02 82.5-85
Al-02 82 -̂85 DUP

MATMX

OIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
05/19/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/12/04

SOIL 09/12/04
SOIL 09/12/04
SOIL 09/12/04

Al-02 90-92-5 SOIL 09/12/04
S448553-13 Al-02 105-107 SOIL 09/12/04
S448553-16 A1-02RB(09/11/04) AQUEOUS 09/11/04
S448553-17 A1-O2RB(09/13/041 AQUEOUS 09/13/04

SON004 S448640-I Al-16 5-7.5 SOIL 09/13/04
S448640-2 Al-16 17.5-20 SOIL 09/13/04
S448640-3 Al-16 27.5-30 SOIL 09/13/04
S448640-4 Al-16 35-37.5 SOIL 09/13/04
S448640-5 Al-16 42.5-45 SOIL 09/13/04
S448640-6 Al-16 50-52.5 SOIL 09/13/04
S448640-7 Al-16 50-52.5 DUP SOIL 09/13/04
S448640-8 Al-16 60-62.5 SOIL 09/13/04
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SDG

SDN004

SDN005

SDN006

SDN007

LAB SAMPLE ID

S448640-9
S448640-10
S448640-1 1
S448640-12
S448640-13
S448772-1
S448772-2
S448772-3
S448772-4
S448772-5
S448772-6
S448772-7
S448772-8
S448772-9
S448772-10
S448772-1 1
S448772-12
S448772-13
S448772-17
S448772-18
S449066-1
S449066-2
S449066-3
S449066-4
S449066-5
S449066-6
S449066-7
S449066-8
S449066-9
S449066-10
S449066-1 1
S449066-12
S449066-15
S449 132-1
S449 132-2
S449 132-3
S449 132-4
S449 132-5
S449 132-6
S449 132-7
S449 132-8
S449 132-9
5449132-10
S449 132-11

FIELD SAMPLE ID

Al -16 60-62.5 DUP
A 1-1 6 75-77.5
Al -16 87.5-90
Al -16 92.5-95
Al -16 105-1 07.5
Al-11 5-7.5
Al-11 10-12.5
Al-11 20-22.5
Al-11 30-32.5
Al-11 40-42.5
Al-11 40-42.5 DUP
Al-11 57.5-60
Al-1 62.5-65
A 1-1 72.5-75
Al-1 72.5-75 DUP
Al-1 82.5-85
Al-1 92.5-95
Al-11 102.5-105
Al-11 RB
A1-16RB
A 1-08 5.0-7.5
A 1-08 10.0- 12.5
A 1-08 22.5-25.0
A 1-08 30.0-32.5
A 1-08 47.5-50.0
Al -08 47.5-50.0 DUP
A 1-08 57.5-60.0
A 1-08 60.0-62.5
A 1-08 70.0-72.5
A 1-08 82.5-85
A 1-08 90.09-92.5
A 1-08 102.5- 105
A1-08RB
Al-1 8 7.5-10
Al-1 8 7.5-10 DUP
Al-1 8 12.5-1 5
Al-1 8 27.5-30
Al-1 8 32.5-35
Al-1 8 40-42.5
Al-1 8 52.5-55
Al-1 8 67.5-70
Al-1 8 72.5-75
A 1-1 8 85-87.5
A 1-1 8 85-87.5 DUP

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/14/04
09/14/04
09/14/04
09/14/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/16/04
09/14/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/22/04
09/23/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
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SOG

SDN007

SDNooe

SDN009

LAB SAMPLE ID

S449132-12
S449132-I3
$4491 32-14
S4491 32-18
S449161-1
S449161-2
S449161-3
S449161-4
5449161-5
S449161-6
S449161-7
S449161-8
S449161-9
S449161-10
S449161-H
S449161-12
$449161-13
S449161-17
S449183-1
S449 183-2

HELD SAMPLE ID

Al-18 95-97.5
Al-18 105-107
Al-18 110-112
Al-18 RB
A 1-07 (0-2.5)
A 1-07 ( 10.0- 12.5)
A 1-07 (35.0-37.6)
Al-07 (35.0-37.5 DUP)
A 1-07 (47.5-50.0)
Al-07 (52 -̂55.0)
A 1-07 (67.5-70.0)
Al-07 (75.0-77.5)
A 1-07 (87.5-90.0)
A 1-07 197.5- 100.0)
A 1-07 (1 00.0- 102 )̂
Al-07 (110.0-1 11.0)

MATRIX

SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/24/04
09/24/04
09/24/04
09/24/04
09/27 /04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04 ;
09/27/04
09/27/04
09/27/04

A 1-07 120.0-22.5) SOIL 09/27/04
Al-07 RB AQUEOUS 09/28/04
A 1-04 [7.5- 10.0) SOIL
Al-04 (7.5-10.0) DUP SOIL

S449183-3 A 1-04 (12.5-1 5.0) SOIL
S449183-4 A 1-04 (20-22.5) SOIL
S449 183-5 A 1-04 (35.0-37.5) SOIL

09/25/04
09/25/04
09/25/04
09/25/04
09/25/04

S449183-6
S449183-7
S449183-8
S449 183-9
S449183-10
S449183-11
S449183-12
S449183-16

SON010 S449222-1
S449222-2
S449222-3
S449222-4
S449222-5
S449222-4
S449222-7
S449222-8
S449222-9
S449222-10
S449222-11
S449222-12
S449222-13
S449222-17

A1-O4
Al-04
Al-04
Al-04
Al-04
Al-04

Al-04

Al-04

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

Al-10

(40.0-42.5)
157.5̂ 60.0)
167.5-70.0)
(70.0-72.5)
180.0-82.5)
(92 -̂95.0)
(105.0-107.5)
RB
(5.0-7.5)
(20.0-22.5)
(20.0-22.5) DUP
(35.0-37.5)
(40.0-42.5)
(40.0-42.5) DUP
(57.5-60.0)
(65.0-67.5)
(75.0-77.5)
(75.0-77.5) DUP
(80.0-82.5)
(90.0-92.5)
(105.0- 107.5J
RB

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS

09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/28/04
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SDG

SDN01 1

SDN012

SDN013

LAB SAMPLE ID

S449283-1
S449283-2
S449283-3
S449283-4
S449283-5
S449283-6
S449283-7
S449283-8
S449283-9
S449283-10
S449283-1 1
S449283-12
S449283-13
S449283-17
S449386-1
S449386-2
S449386-3
S449386-5
S449560-1
S449560-2
S449560-3
S449560-4
S449560-5
S449560-6
S449560-7
S449560-8
S449560-9
S449560-10
S449560-1 1
S449560-12
S449560-16
S449682-1
S449682-2
S449682-3
S449682-4
S449682-5
S449682-6
S449682-7
S449682-8
S449682-9
S449682-10
S449682-1 1
S449682-12
S449682-16
S449682-17

FIELD SAMPLE ID

A 1-09 (5.0-7.5)
A 1-09 (17.5-20.0)
A 1-09 (25.0-27.5)
Al-09 (25.0-27.5) DUP
A 1-09 (32.5-35.0)
A 1-09 (42.5-45.0)
A 1-09 (57.5-60.0)
Al-09 (65.0-67.5)
Al-09 (65.0-67.5) DUP
Al-09 (77.5-80.0)
Al-09 (82.5-85.0)
A 1-09 (92.5-95.0)
A 1-09 (105.0- 107.5)
A1-09RB
Al -17 5.0-7.5
Al -17 17.5-20.0
Al -17 22.5-25.0
A1-17RB
Al-12 7.5-10
Al-12 12.5-15
Al-12 22.5-25
Al-12 37.5-40
Al-12 37.5-40 DUP
Al-12 47.5-50
Al-12 52.5-55
Al-12 62.5-65
Al-12 72.5-75
Al-12 80-82.5
Al-12 97.5-1 00
Al-12 110-112
Al-12 RB
Al -6 (2.5-5.0)
A 1-6 (15.0- 17.5)
A 1-6 (27.5-30.0)
Al -6 (30.0-32.5)
A 1-6 (40.0-42.5)
A 1-6 (40.0-42.5) DUP
A 1-6 (67.5-70.0)
Al -6 (70.0-72.5)
A 1-6 (85.0-87.5)
A 1-6 (97.5- 100.0)
A 1-6 (97.5- 100.0) DUP
A 1-6 (105.0- 107.5)
A 1-6 (100.0- 102.5)
A1-6RB

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS

DATE
COLLECTED
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/30/04
09/30/04
09/30/04
09/30/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/07/04
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SOG

SDNOU

SDN015

SON016

SON017

LAB SAMPLE ID

S449733-1
S449733-2
S449733-3
S449733-4
S449733-5
S449733-6
S449733-7
S449733-8
S449733-9
S449733-10
S449733-H
S449733-12
S449733-13
S449733-I7
S449757-1
S449757-2
S449757-3
S449757-4
S449757-5
S449757-6
S449757-7
S449757-8
S449757-12
S449758-1
S449758-2
S449758-3
S449758-4
S449758-5
S449758-6
S449758-7
S449758-8
S449758-9
S449758-10
S449758-1 1
S449758-12
S449758-I3
S449807-1
S449807-2
S449807-3
S449807-4
S449807-5
S449807-A
S449807-7
S449807-8
S449807-9

RRD SAMPLE ID

A I -I [0.0-2.5)
Al-1 (25.0-27.5)
Al-1 (35.0-37.5)
Al-1 (40.0-42.5)
Al-1 (40.0-42.5) DUP
Al-1 (50.0-52.5)
Al-1 (67.5-70.0)
Al- (72.5-75.0)
Al- (82.5-85.0)
Al- (82 -̂85.0) DUP
Al- (97.5-100.0)
Al- 1105.0-107.5)
Al- 112.5-15.0)
Al- RB
Al-13 (2-4)
Al-13 (11-13^1
Al-13 (19-21.5)
Al -! 3 (36-38.5)
A1-13(36-38.5)DUP
Al-13 (64-66J
A 1-1 3 (76.5-79)
Al-13 (106-108.5)
Al-13 RB
A 1-5 (0-2 )̂
Al -5 ( 12.5-1 5)
A 1-5 (25-27.5)
A 1-5 (30-32.5)
A 1-5 (40-42.5)
A 1-5 (50-52^1
A 1-5 (65-67.5)
A 1 -5 (77.5-80)
A 1-5 (85-85.7)
A 1-5 (95-97.5)
Al-5 (105-107.5)
Al-5 (50-52.5) DUP
A 1-5 (8S87.5) DUP
A1-14IZ5-5.0)
AI-I4(1Z5-15.0)
A I -14 (25-27.5)
Al- 4 (37.5-40)
Al-1 4 (45-47.5)
Al-1 4 (57.5-60.0)
Al-1 4 (60-62.5)
Al-l4(7Z5-75.5)
A 1-14 (85-87.5)

MATOX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOL
SOIL
SOIL
SGML
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COUECTED
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/048
10/09/04
10/09/04
10/09/04
10/10/04
10/10/04
10/10/04
10/10/04
10/10/04
10/11/04
10/08/04
10/06/04
10/08/04
10/08/04
10/08/04
10/08/04
10/08/04
10/08/04
10/08/04
10/08/04
10/08/04
10/06/04
10/08/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
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SDG

SDN017

SDN018

SDN019
SDN020
SDN022

LAB SAMPLE ID

S449807-10
S449807-1 1
S449807-12
S44980713
S449807-14
S449807-18
S44865-1
S44865-2
S44865-3
S44865-4
S44865-5
S44865-6
S44865-7
S44865-8
S44865-9
S44865-10
S44865-1 1
S44865-12
S44865-16
S449920-1
S450-452-1
S450530-1

FIELD SAMPLE ID

Al -14 (92.5-95.0)
Al-14 (102.5-105.0)
Al -14 (11 2.5-11 5.0)
A 1-1 4 (37.5-40) DUP
Al-14 (102.5-105.0) DUP
Al-14 RB
Al -15 (7.5-10)
Al-15 (15-17.5)
Al -15 (25-27.5)
Al-15 (32.5-35)
A 1-1 5 (32.5-35) DUP
Al-15 (45-47.5)
Al-15 (50-52.5)
Al-15 (60-62.5)
Al-15 (77.5-80)
Al-15 (85-87.5)
Al-15 (90-92.5)
Al-15 (105-1 07.5)
A1-15RB
Al-15 RB
BR-1 (NAPL)
BR-G GW

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS
AQUEOUS
OIL
AQUEOUS

DATE
COLLECTED
10/11/04
10/11/04
10/11/04
10/11/04
10/11/04
10/12/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/12/04
10/14/04
10/27/04
10/03/04

3.1 Holding Times

The maximum holding time from date of collection to date of extraction for semivolatiles
in organic and solid samples recommended in the Functional Guidelines is 14 days. The
maximum holding time from date of collection to date of extraction for semivolatiles in
aqueous samples recommended in the Functional Guidelines is 7 days. The maximum
holding time from date of extraction to date of analysis for semivolatile recommended in
SW-846 is 40 days. All of these holding times were met for the samples in this report with
the following exceptions:

SDG

SDN002

SAMPLE ID

S445818-3RE

S445818-4RE

S445818-5RE

HOLDING TIME EXCEEDANCE

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS
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SDG

SDN002

SDN003

SAMPLE ID

S445818-6RE

S445818-7RE

S445818-8RE

S445818-10RE

S445818-11RE

S448553-4RE

HOLDING TIME EXCEEDANCE

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

EXTRACTION 7 DAYS

S448553-5RE EXTRACTION 7 DAYS

SDN015 S449757-5RE

SON018 S449865-12RE

EXTRACTION 15 DAYS

EXTRACTION 12 DAYS

SDN020 $450452-IRE. 1REDL EXTRACTION 11 DAYS

SDN022 S450530-1 EXTRACTION 24 DAYS

Associated reported results were quaified as estimated with a "J" quafifier for detects
and a "UJ" quafifier for non-detects.

3.2 GC/MS Instrument Performance

Al of the mass calibrations for semivokjffles met the 'ion abundance specified by the
Functional Guidelines. GC/MS tunes were conducted at the proper frequency (1 every
12 hours). Ion abundance criteria were met as foflows:

SDG

SDN001

SON002

GC/MS IMSH.
ID

MSK5972

MSK5972

MST5973

MST5973

MST5973

MST5973

MST5973

MSE5973

DATE

05/24/04

06/07/04

06/31/04

09/26/04

09/27/04

10/01/04

10/02/04

10/07/04

TIME

1528

0935

0937

1106

0949

1523

1611

0749
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SDG

SDN002

SDN003

SDN004

SDN005

SDN006

SDN007

GC/MS INSTR,
ID

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MSG5973

MSG5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MSE5973

MSJ5971

MST5973

MSJ5971

MSE5973

MSN5973

MSN5973

MSN5973

MSN5973

MSE5973

MSJ5971

MST5973

DATE

10/08/04

10/11/04

10/13/04

08/31/04

09/27/04

09/28/04

10/01/04

10/02/04

10/05/04

10/06/04

10/01/04

10/03/04

10/04/04

10/07/04

10/07/04

10/08/04

10/13/04

10/07/04

10/07/04

10/08/04

10/09/04

10/12/04

10/11/04

10/13/04

10/14/04

10/15/04

10/07/04

10/07/04

10/08/04

TIME

0817

1021

0833

0937

0949

0858

1523

1611

1404

0851

1523

1459

0812

0159

0946

0817

0833

0749

1513

0817

1139

1250

1538

0921

1339

0811

0749

1513

0817
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SOG

SONOC7

soNOoe

SON009

GC/MS INSTR.
ID

MSJ597)

MST5973

MST5973

MST5973

MST5973

MST5973

MSN5973

MSN5973

MSN5973

MSN5973

DATE

10/09/04

10/13/04

10/14/04

10/15/04

10/16/04

10/22/04

10/11/04

10/13/04

10/13/04

TIME

1139

0833

0951

1439

1019

0946

1538

0921

2321

10/14/04 1339

MSN5973 10/15/04 0811

MSN5973 10/11/04 1538

MSN5973 10/13/04 0921

MSN5973

MSE5972

MSE5973

SON010 MST5973

MST5973

MSG5973

MSG5973

MST5973

MST5973

MST5973

SONOI 1 MST5973

MSN5973

MST5973

MSE5973

MSE5973

MSE5973

10/17/04

10/18/04

10/20/04

10/08/04

10/11/04

10/13/04

10/18/04

10/18/04

10/22/04

10/23/04

10/08/04

10/11/04

10/16/04

10/18/04

10/19/04

10/20/04

2202

1555

1108

0817

1021

1317

0815

0939

0946

1114

0817

1538

1019

1555

0914

1108
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SDG

SDNOl I

SDN012

SDN013

SDNOl 4

SDNOl 5

SDNOl 6

SDNOl 7

GC/MS INSTR,
ID

MSE5973

MSE5973

MSG5973

MSE5973

MSG5973

MSN5973

MSN5973

MSE5973

MSE5973

MSE5973

MSE5973

MST5973

MST5973

MSG5973

MSE5973

MSG5973

MSG5973

MSN5973

MSN5973

MST5973

MST5973

MST5972

MST5972

MSE5972

MSE5972

MST5973

MST5973

MSJ5971

MST5973

DATE

10/22/04

10/07/04

10/24/04

10/28/04

11/01/04

11/06/04

11/08/04

10/23/04

10/28/04

10/29/04

11/03/04

11/04/04

11/07/04

10/24/04

10/28/04

11/02/04

11/04/04

11/06/04

11/08/04

10/08/04

11/02/04

11/04/04

11/07/04

11/09/04

11/10/04

11/01/04

11/04/04

10/28/04

11/04/04

TIME

1613

0749

1124

1425

0808

1018

0931

1029

1425

0853

0811

2049

0936

1124

1425

1416

0952

1018

0931

0817

1222

2049

0936

1654

1002

1351

2049

0856

2049
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SOG

SON017

SON018

GC/MS INSTIL
ID

MSJ5971

MST5973

MSTS973

MST5973

MSE5973

MSE5973

DATE

11/06/04

11/09/04

11/10/04

11/11/04

11/03/04

TIME

0937

1219

1242

1612

0811

11/04/04 2120

MSE5973 11/05/04 1608

SON019

SON020

SON022

MSE5973

MSE5973

MSG5973

MSG5973

MSN5973

MSN5973

MSG5973

MSG5973

MSE5973

MSE5973

MSN5973

MSN5973

11/09/04

11/10/04

10/24/04

11/02/04

11/06/04

11/08/04

10/24/04

11/10/04

11/16/03

11/17/04

11/06/04

11/08/04

1654

1002

1124

1416

1018

0931

1124

1103

1222

0900

1018

0931

None of the serruvotatfle data was qualified as estimated or rejected as unusable due to
non-compiant instrument tuning.

3.3 Initial Catbrafion

The following initial cafibrations were performed on the GC/MS instruments used for
semrvotatie analysis:
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SDG

SDN001

SDN002

SDN003

SDN004

SDN005

SDN006

SDN007

SDN008

SDN009

SDN010

SDN01 1

GC/MS
INSTRUMENT ID

MSK5972

MST5973

MST5973

MSE5973

MST5973

MST5973

MST5973

MSG5973

MST5973

MST5973

MST5973

MSE5973

MSJ5971

MST5973

MSN5973

MSE5973

MSJ5971

MST5973

MST5971

MSN5973

MSN5973

MSE5973

MSG5973

MST5973

MST5971

MST5973

MSN5973

MSE5973

MSE5973

DATE

05/24/04

08/31/04

10/01/04

10/07/04

10/08/04

08/31/04

10/01/04

10/05/04

10/01/04

10/07/04

10/08/04

10/07/04

10/07/04

10/08/04

10/11/04

10/07/04

10/07/04

10/08/04

10/22/04

10/11/04

10/11/04

10/18/04

10/13/04

10/08/04

10/22/04

10/08/04

10/11/04

10/18/04

10/22/04

TIME

1601

1112

1540

0807

0911

1112

1540

1549

1540

0226

0911

0807

0807

0911

1553

0807

0807

0911

1047

1553

1553

1622

1110

0911

1047

0911

1553

1622

1705
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SDG

SON012

SON013

GC/MS
INSTKUMBO ID

MSE5973

MSG5973

MSN5973

MSE5973

MSE5973

MSE5973

DATE

10/07/04

10/24/04

11/06/04

10/23/04

10/28/04

TIME

0807

1139

1043

1112

1442

10/23/04 1112

MST5973 11/03/04 0832

SONOU

SONG15

SON016

SON017

SON018

SON019

SON020

SON022

MSG5973

MSE5973

MSN5973

MST5973

MST5973

MSE5972

MST5973

MST5973

MSJ5971

MST5973

MSE5973

MSE5972

MSG5973

MSN5973

MSG5973

MSE5973

MSN5973

10/24/04

10/28/04

11/06/04

10/08/04

11/04/04

11/09/04

11/01/04

11/03/04

10/28/04

11/03/04

11/03/04

11/09/04

10/24/04

11/06/04

10/24/04

11/16/04

11/06/04

1139

1442

1043

0911

2203

1712

1405

0832

1205

0832

0832

1712

1139

1043

1139

1241

1043

The resutts of the data vafidation procedure for the initial calibrations are summarized as
foiows.
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GC/MS Instrument ID MSK5972 - 05/24/04 • 1601

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MST5973 - 08/31 /04 -1112

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MST5973 -10/01/04 -1540

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.
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AI retative response factors (RRFs) for oH SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
coftxation.

AI percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS lnrirum*nt ID MSE5973 -10/07/04 - 0807

Each GC/MS employed for samples or associated quality control samples was calibrated
independentfy at five concentration levels. Each calibration standard contained ay test
compounds, surrogates, and internal standards.

AI relative response factors (RRFs) for aH SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
coftxation.

AI percent relative standard deviations (%RSD) for CCCs were toss than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent retative standard deviations for this initial calibration.

GC/MS lnrinmi*nt ID MST5973 -10/08/04 - 0911

Each GC/MS employed for samples or associated quality control samples was calibrated
independentty at five concentration levels. Each calibration standard contained ad test
compounds, surrogates, and internal standards.

AI relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were quaified as estimated or rejected as unusable due to RRF for this initial
caforation.

AI percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.
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GC/MS Instrument ID MSG5973 - 10/05/04 -1549

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument MST5973 - 10/07/04 - 0226

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSJ5971 -10/07/04 - 0807

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.
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Al relative response factcxs (RRFs) for aH SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
coloration.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent or "m the case of linear regressions greater than 0.990 with the exception of the
folowing compounds:

2.4-Oinitrophenol (0.982)

These compounds were quaffed as estimated with a " J" qualifier for detects.

GC/MS InshunMnf ID MSN5973 - 10/11/04 - 1553

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were quafified as estimated or rejected as unusable due to RRF for this initial
caBxation.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were quaified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Mnimwit ID MST5971 -10/22/04 • 1047

Each GC/MS employed for samples or associated quality control samples was calibrated
independentty at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
cafbration.
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All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent with the exception of the following compounds:

2.4-Dinitrophenol (44%

Dinoseb (47%)

These compounds were qualified as estimated with a "J" qualifier for detects.

GC/MS Instrument ID MSE5973 -10/18/04 -1622

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSG5973 -10/13/04 -1110

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.
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Afl percent relative slondord deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations tor this initial calibration.

GC/MS Instrument ID MSE5973 - 10/22/04 -1705

Each GC/MS employed for samples or associated quality control samples was calibrated
independentty at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Ai relative response factors (RRFs) for al SPCCs were greater than or equal to 0.05. None
of the data were quaified as estimated or rejected as unusable due to RRF for this initial
caBxation.

Al percent relative standard deviations (%RSD) for CCCs were toss than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS takument ID MSG5773 -10/24/04 -1139

Each GC/MS employed for samples or associated quality control samples was calibrated
independentty at five concentration teveb. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were quaified as estimated or rejected as unusable due to RRF for this initial
caftxation.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.
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GC/MS Instrument ID MSN5973 -11/06/04 -1043

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSE5973 - 10/23/04 -1112

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSE5973 - 10/28/04 -1442

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.
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Al relative response factors (RRFs) for an SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
caBxation.

AB percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MST5973 -11/03/04 • 0832

Each GC/MS employed for samples or associated quafity control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

AI relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were quafified as estimated or rejected as unusable due to RRF for this initial
caRyation.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were quaified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument 10 MST5973- 11/04/04 - 2203

Each GC/MS employed for samples or associated quality control samples was calibrated
independentty at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al relative response factors (RRFs) for of SPCCs were greater than or equal to 0.05. None
of the data were quaified as estimated or rejected as unusable due to RRF for this initial
caftxation.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.
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GC/MS Instrument ID MSE5972 -11/09/04 -1712

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MST5973 -11/01/04 -1405

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

All relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
calibration.

All percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSJ5971 - 10/28/04 -1205

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.
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Al relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
coloration.

Al percent relative standard deviations (%RSD) for CCCs were tess than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial calibration.

GC/MS Instrument ID MSE5972 -11/16/04 -1241

Each GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al relative response factors (RRFs) for all SPCCs were greater than or equal to 0.05. None
of the data were qualified as estimated or rejected as unusable due to RRF for this initial
cofbration.

Al percent relative standard deviations (%RSD) for CCCs were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
percent relative standard deviations for this initial cafibration.

3.4 Continuing CatbraHon

Each GC/MS employed for samples or associated quality control samples was calibrated
for each 12-hour shift in which samples or associated quality control samples were
analyzed. Each coloration standard was performed at one concentration tevel with a
standard that contained of test compounds, surrogates and internal standards.

The folowing continuing cofbration were performed on the GC/MS instruments used for
8270 semivolatite analysis:

SOG

SON001

GC/MS
INSTIUMENTID

MSK5972

DATE

06/07/04

TIME

0951

ASSOCIATED SAMPIES

AH samples in mis SDG
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SDG

SDN002

SDN003

SDN004

SDN005

SDN006

SDN007

SDN008

SDN009

GC/MS
INSTRUMENT ID

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MST5973

MSG5973

MST5973

MST5973

MST5072

MST5972

MSJ5971

MSE5973

MSN5973

MSN5973

MSN5973

MSJ5971

MST5973

MST5973

MST5973

MST5973

MST5973

MSN5973

MSN5973

MSN5973

MSN5973

MSN5973

DATE

09/26/04

09/27/04

10/02/04

10/11/04

10/13/04

09/27/04

09/28/04

10/02/04

10/06/04

10/03/04

10/04/04

10/07/04

10/13/04

10/09/04

10/12/04

10/13/04

10/14/04

10/15/04

10/09/04

10/13/04

10/14/04

10/15/04

10/16/04

10/22/04

10/13/04

10/13/04

10/14/04

10/15/04

10/13/04

TIME

1124

1108

1650

1047

0902

1108

0951

1650

0945

1513

0825

1000

0902

1155

1358

0954

1404

0826

1155

0902

1010

1258

1039

1318

0954

2348

1010

1258

0954

ASSOCIATED SAMPLES

S445818-4-12

S445818-3

S445818-3RE-8RE, 10RE, 11 RE

S445818-2DL

S445818-3

S448553-3-12

S448553-1

S448553-5RE

S448553-1DL, 2, 4RE, 6DL, 7DL,
13

S448640-2

S448640-12, 13

S448772-1-13

S448772-12RE

S449066-15

S449066-1-12

S449066-4DL, SDL, SDL, 10DL1

S449066-6DL

S449066-2DL, SDL, 9DL, 10DL2

S449132-18

5449132-4,6,7

5449132-5,8-14

5449132-2

54491 32- 1,8RE

5449132-3

5449161-17

5449161-2-6

S449161-7-9

5449161-10-12

5449183-16
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SOG

SDN009

SONOIO

SON011

SON012

SON013

SONOU

SON015

SON017

SONG' 8

SDNOI9

SON020

GC/MS
INSTRUMENT ID

MSN5973

MSE5973

MST5973

MSG5973

MST5973

MST5973

MST5973

MSE5973

MSE5973

MSG5973

MSN5973

MSE5973

MST5973

MSG5973

MSG5973

MSN5973

MST5973

MST5973

MSE5972

MSJ5971

MST5973

MST5973

MST5973

MSE5972

MSE5972

MSE5972

MSG5973

MSN5973

MSG5973

DATE

10/17/04

10/20/04

10/11/04

10/18/04

10/18/04

10/23/04

10/16/04

10/19/04

10/20/04

11/01/04

11/08/04

10/29/04

11/07/04

11/02/04

11/04/04

11/08/04

11/02/04

11/07/04

11/10/04

11/06/04

11/09/04

11/10/04

11/11/04

11/04/04

11/05/04

11/10/04

11/02/04

11/08/04

11/10/04

TIME

???8

1201

1047

0831

0954

1128

1039

0932

1201

0903

1025

0913

0953

1511

1157

1025

1237

0953

1039

1023

1244

1259

1628

2204

1911

1039

1511

1025

1227

ASSOCIATED SAMPLES

S499183-3-12

S499183-1.2

S449222-17

S449222-1-6

S449222-3. 14. 19.21

S449222-8RE

S449386-1-3

S449283-13.5-13

S4492831RE.30L4DL

S449560-1-12

S449560-12DL

S449682-1-11

S449682-3DL

S449733-1.2.4-10. 12

S449733-3

S449733-1 1

S449757-1-8. 12

S449757-2DL

S449757-5RE

S449807-4.5. 10. 11. 1Z 14

S449807-2

5449807-̂ . 8. 9. 3OU 4OU 10DL
11DL13DL14OL

S449807-1.3. 7, 13

S449865-1-12

S449865-16

S449865-12RE

S449920-1

S450452-1

S450452-1DL
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SDG

SDN020

SDN022

GC/MS
INSTRUMENT ID

MSE5973

MSN5973

DATE

11/17/04

11/08/04

TIME

0924

1025

ASSOCIATED SAMPLES

S450452-1 RE, DLRE

S450530-1

The results of the data validation procedure for the 8270 continuing calibration (s) were
summan'zed as follows.

GC/MS Instrument ID MSK5972 - 06/07/04 - 0951

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent with the
following exception:

COMPOUND

N-Nitrosodiphenylamine

%D

31

ASSOCIATED SAMPLES

All samples in this SDG

Positive results for the compound and samples listed above were qualified as estimated
with a "J" qualifier. Detection limits for non-defects of the compound and samples listed
above were qualified as estimated with a "UJ" qualifier.

GC/MS Instrument ID MST5973 - 09/26/04 -1124

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to %D for this continuing
calibration.
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GC/MS Instrument ID MST5973 - 09/27/04 -1108

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to %D for this continuing
cafbration.

GC/MS Instrument ID MST5973-10/02/04 -1*50

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quafified as estimated or rejected as unusable due to the relative
response factors for this continuing coloration.

Al percent differences (%O) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing cafbration.

GC/MS Instrument ID MST5973 - 10/11/04 -1047

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing coloration.

Al percent deferences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing cafbration.

GC/MS Instrument ID MST5973 -10/13/04 - 0902

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaffied as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

86



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279 Woice/Fax:(713) 935-0222•ecschem@sbcglobal.net

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 - 09/28/04 - 0951

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSG5973 -10/06/04 - 0945

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 - 10/03/04 -1513

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS Instrument ID MST5973 -10/04/04 - 0825

Afl relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were quaified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instalment ID MST5972 - 10/07/04 -1000

Ai relative response factors {RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

AI percent differences (%O) for CCCs were tess than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Inshument ID MSJ5971 -10/09/04 - 1155

AI relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing cafibration.

AI percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were quaffied as estimated or rejected as unusable due to the %D for this
continuing cafibration.

GC/MS Instrument ID MSE5973 -10/12/04 -1358

AI relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing cafibration.
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All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 -10/13/04 - 0954

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 -10/14/04 • 1404

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 - TO/15/ 04 - 0826

All relative response factors (RRFs) for SPCCs were -greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS lratnim«fit ID MST5973 - 10/14/04 -1010

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing coloration.

GC/MS Instrument ID MST5973 - 10/15/04 • 1258

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%O) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing coloration.

GC/MS Instrument ID MST5973 - 10/U/04 -1039

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaffied as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing coloration.

GC/MS Mnmwnt ID MST5973 - 10/22/04 • 1318

Al relative response factors [RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaffied as estimated or rejected as unusable due to the relative
response factors for the continuing calibration.
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All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 - 10/13/04 - 2348

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 - 10/17/04 - 2228

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSE5972 - 10/20/04 - 1201

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS Instrument ID MSG5973 - 10/18/04 - 0831

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were quaffied as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 -10/18/04 - 0954

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaffied as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 - 10/23/04 -1128

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaffied as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%O) for CCCs were less than or equal to 25 percent. None of the
data were quaffied as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS Instrument ID MSE5973 - 10/19/04 - 0932

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSE5973 - 10/20/04 - 1201

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSG5973 - 1 1/01/04 - 0903

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSN5973 - 1 1/08/04 - 1025

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.
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Al percent differences (%O) fcx CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %O for this
continuing calibration.

GC/MS Instrument ID MSE5973 -10/29/04 - 0913

Al relative response factors (RRFsJ for SPCCs were greater than or equal to 0.05. None of
the data were quaified as estimated or rejected as unusable due to the relative
response factors for this continuing cafibration.

Al percent differences f%D) for CCCs were less than or equal to 25 percent. None of the
data were quaified as estimated or rejected as unusable due to the %O for this
continuing calibration.

GC/MS Instrument ID MST5973 -11/07/04 • 0953

Al relative response factors (RRFs) for SPCCs were out of control fimits. All percent
differences (%D) for CCCs were out of control fimits. The one sample associated with this
continuing caibration was rejected based on this continuing caibration. (S449682-3DL)

Al percent differences (%O) for CCCs were less than or equal to 25 percent. None of the
dalo were quaified as estimated or rejected as unusable due to the %D for this
continuing caibration.

GC/MS Instrument ID MSG5973 -11/02/04 -1511

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaified as estimated or rejected as unusable due to the relative
response factors for this continuing cafibration.

Al percent differences (%O) for CCCs were less than or equal to 25 percent. None of the
data were quaified as estimated or rejected as unusable due to the %D for this
continuing caibration.
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GC/MS Instrument ID MSG5973 -11/04/04 -1157

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 - 11/02/04 -1237

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 - 11/07/04 • 0953

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSE5972 -11/10/04 -1039

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.
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Al percent differences (%D) for CCCs were less than or equal to 25 percent. None ot the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS InshunMfit ID MSJ5971 -11/06/04 -1023

Al relative response factors (RRFs) for SPCCs were out of control fimits. All percent
deferences (%D) for CCCs were out of control limits. The samples associated with this
continuing calibration were rejected based on this continuing caSbration. ($449807-4. 5,
10.11.12.14)

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MST5973 -11/09/04 -1244

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent deferences (%D) for CCCs were less than or equal to 25 percent. None of the
data were quaified as estimated or rejected as unusable due to the %O for this
continuing cafibration.

GC/MS Instrument ID MST5973 -11/10/04 -1259

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quaified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS Instrument ID MST5973 -11/11/04 -1628

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSE5973 - 11/04/04 - 2204

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

GC/MS Instrument ID MSE5973 - 11 /OS/04 -1911

All relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

All percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.
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GC/MS Instrument ID MSG5973 -11 /10/04 -1227

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were qualified as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences (%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %O for this
continuing calibration.

GC/MS Instrument ID MSE5973 -11/17/04 - 0924

Al relative response factors (RRFs) for SPCCs were greater than or equal to 0.05. None of
the data were quafifiecJ as estimated or rejected as unusable due to the relative
response factors for this continuing calibration.

Al percent differences |%D) for CCCs were less than or equal to 25 percent. None of the
data were qualified as estimated or rejected as unusable due to the %D for this
continuing calibration.

3.5 Blanks

The folowing blanks were associated with the semivo»affle analyses:

SOG

SONQOl
SDNOC2

SONOQ3

HANK ID

0526OMB
SON002-3
SON02-25

SON003-26
SDN003-3
SON003-38
A1-02-RB
(09/11/04)

A1-02-RB
[09/13/04]

GC/MS
INJT. ID

MSK5972
MST5973
MST5973

MST5973
MSE5973
MST5973
MST5973

MST5973

DATf

06/04/04
09/27/04
10/02/04

09/20/04
09/23/04
10/02/04
10/27/04

10/28/04

TIME

1618
1304
1739

1955
1647
1739
1209

1047

ASSOC SAMPLES

Al samples in this SDG
S445818-1-1Z2DL
S445818-3RE-8RE. 10RE.
HRE
S448553-16. 17
S448553-1-13
S4485553-5RE. 4RE
S448553-1-7

S448553-8-13
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SDG

SDN004
SDN005

SDN006

SDN007

SDN008

SDN009

SDNOIO

SDNOl I

SDN012

SDNOl 3

SDNOl 4

SDNOl 5

SDNOl 6

SDNOl 7
SDNOl 8

SDNOl 9

SDN020

BUNK ID

SDN004-3
SDN005-3
SDN005-35
SDN006-3

SDN006-19
A1-08RB
SDN007-26
SDN007-3
A1-18RB
SDN008-3
SDN008-26
A1-07RB
SDN009-3
SDN008-26
SDNOl 0-3
SDNOl 0-26
Al- lORB
SDNOl 1-26
SDNOl 1-3

A1-09RB
A1-17RB
SDNOl 2-3
SDNOl 2- 19
A1-12RB
SDNOl 3-3
A1-6 RB
SDNOl 4-3
Al-1 RB
SDNOl 5-3
SDNOl 5-34
A1-12RB
SDNOl 6-3
A1-5RB
SDNOl 7-3
SDNOl 8-3

SDNOl 8-35

A1-14RB
SDNOl 9-1

SDN020-2

GC/MS
INST. ID

MST5973
MST5973
MST5973
MSE5973

MSJ5971
MSJ5971
MSE5973
MST5973
MSE5973
MSN5973
MSN5973
MSN5973
MSN5973
MSN5973
MST5973
MST5973
MST5973
MSN5973
MST5973

MST5973
MST5973
MSG5973
MSE5973
MSE5973
MST5973
MSE5973
MST5973
MSE5973
MSE5972
MSE5973
MST5973
MST5973
MST5973
MST5973
MSE5973

MSE5973

MSE5973
MSE5973

MSN5973

DATE

10/03/04
10/07/04
10/13/04
10/11/04

10/08/04
10/09/04
10/07/04
10/13/04
10/09/04
10/13/04
10/08/04
10/13/04
10/17/04
10/08/04
10/18/04
10/11/04
10/1104
10/14/04
10/16/04

10/16/04
10/16/04
11/01/04
10/12/04
10/28/04
10/13/04
10/29/04
11/05/04
10/29/04
10/28/04
11/11/04
11/02/04
11/01/04
11/01/04
11/12/04
11/05/04

11/11/04

11/05/04
10/27/04

11/08/04

TIME

1818
1335
1331
2025

2033
1510
1343
1109
1537
2044
2033
1712
2359
2033
1836
1802
1826
0720
1737

1649
1713
1941
2122
2338
1331
0030
1611
0004
2130
1659
1852
1908
1844
0131
0445

1659

2302
1250

1848

ASSOC. SAMPLES

All samples in this SDG
S448772-1-13
S448772-12RE
S449066-1-12, 1DL, 2DL,
3DL 4DL, SDL, 6DL, SDL,
9DL, 10DL
S449066-15
All samples in this SDG
S449132-18
S449 132-1 -14
All samples in this SDG
S449161-1-13
S449161-17
All samples in this SDG
S449183-1-12
S449183-16
S449222-1-13
S449222-17
All samples in this SDG
5449283-17,5449386-5
5449386-1-3, 5449283-1-13,
1RE,4DL,3DL
All samples in this SDG
All samples in this SDG
5449560-1-12, 12DL
5449560-16
All samples in this SDG
S449682-1-12,3DL
All samples in this SDG
S449733-1-12
All samples in this SDG
S4497571-8, 2DL
S449757-5RE
All samples in this SDG
All samples in this SDG
All samples in this SDG
All samples in this SDG
S449865-1-12

5449865- 12RE

All samples in this SDG
S449920-1

5450452- 1,1 DL
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SOG

SDN020

SON022

BLANK ID

SDN020-9

50530-2

GC/MS
INST.ID

MSE5973

MSN5973

DATI

1 1 /] 7/04

1 1/06/04

TIME

1030

1411

ASSOC SAMPLES

S450452-1DLRE.RE

S450530-1

The folowing target semivokjtie compounds were reported in the associated blanks:

SOG

SDN004

SON006

SDN009

SON010

SON013

SO NO 14

SON020

SON022

BLANK ID

SDN004-3

SDN006-3

SDN009-3

SDN010-3

SDN013-3

Al-1 RB

SON020-9

5O530-2

COMPOUND

Benzo(k)fKxxoanthene

Indeno (1.2,3-cd) pyrene

bis (2-Ethylhexyl) phthakJte

bis (2-Ethylhexyl) phthalate

bis (2-Ethylhexyl) phthalate

Benzo (k) fluoroanthene

Indeno (1.2.3-cd) pyrene

Benzo (g.h.l) perytene

N-NHroso-di-n-propyk3rnine

2.4-Dintirotoluene

2.6-OinitrotoJuene

4-Bromophenyl phenyl
ether

bis (2-Ethyfnexyl) phthalate

DwvButyJphthoJate

CONC

0.030 mg/kg

0.028 mg/kg

0.088 mg/kg

0.077 mg/kg

0.055 mg/kg

0.0 16 mg/kg

0.029 mg/kg

0.025 mg/kg

0.0073 mg/l

0.012mg/l

0.0 17 mg/l

0.002 mg/l

560 mg/kg

0.0012 mg/l

ASSOC. SAMPLES
QUAURED AS
NON-DETECT

S448640-1.2

5448640-1,2

5449066-3 ,̂ 12

S449183-4-12

S449222-1-9, 11-13

S449682-6

None

None

None

None

None

None

S-450452-1REDL

None

Any semivolatie compounds detected in a sample (other than a common laboratory
contaminant), that was atso detected in any associated blank were qualified as not
detected with a "U" quaffier if the sample concentration was less than five times the
blank concentration. For common laboratory contaminants (phthalates). the results
were quaffied by elevating the quantisation limit to the concentration found in the
sample with a "U" quafifier when the sample concentration is less than 10 times the blank
concentration. The quantitation limit was elevated to the concentration in the sample.
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The compounds and samples listed above were qualified as NOT DETECTED based on the
guidance defined here.

3.6 Surrogate Samples

Surrogates were not added to the samples analyzed in SDGs KDNOOl because these
samples were directly injected into the GC/MS. Since the samples were not extracted,
there is no need to evaluate surrogates, which measure extraction efficiency. The data
user should refer to the internal standard results for information about analytical
accuracy for these samples.

All semivolatile surrogate percent recoveries (%R) for the samples covered by this report
were within the specified quality control limits with the following exceptions:

SDG

SDN002

LAB SAMPLE ID

S445818-4

S445818-5

S445818-6

S445818-7

S445818-8

S445818-10

S445818-11

SURROGATE

2-Fluorophenol (AC)

Phenol-d5 (AC)

Nitrobenzene-dS (NB)

Nitrobenzene-d5 (NB)

Phenol-d5 (AC)

Nitrobenzene-d5 (NB)

Nitrobenzene-d5 (NB)

2-Fluorophenol (AC)

Phenol-d5 (AC)

Nitrobenzene-d5 (NB)

2-Fluorobiphenyl

2-Fluorophenol (AC)

Phenol-d5 (AC)

Nitrobenzene-d5 (NB)

2-Fluorobiphenyl

2-Fluorophenol (AC)

Phenol-d5 (AC)

%R

28

30

27

27

30

28

27

26

27

24

36

25

25

23

34

30

28

CONTROL LIMITS

31-105

31-105

31-99

31-99

31-105

31-99

31-99

31-105

31-105

31-99

37-106

31-105

31-105

31-99

37-106

31-105

31-105
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SOG

SDN002

SON003

SON005

SON007

LAB SAMPLE ID

S445818-U

S448553-4

S448553-5

S448772-12

S449 132-8

S449132-8RE

SURROGATE

Nltrooenzene-<S5 (NB)

Z4.6-Trftxomophenol

N~rtrooenzene-d5 (NB)

N'rtrobenzene-dS (NB)

2-fKxxobiphenyl

2-fkxxobiphenyl

N"rtrobenzene-eJ5

%ft

24

25

27

28

34

36

CONTROL LIMITS

31-99

26-127

31-99

31-99

37-106

37-106

28 31-99

Nttrobenzene-clS 30 31-99

SON015 S449757-5 NHrobenzene-d5 25 31-99

2-fiuorobiphenyl 36 37-106

SONQ18 S449865-12 14,6-Tribromopoeool 10 26-127

SON020 S450452-1 N"rtrobenzene-cJ5 120 31-99

2-FKxxotoipnenyl 113 37-106

S450452-1RE Nitrobenzene-dS 128 31-99

Positive semrvotatile results were quaified as estimated with a "J" qualifier if two or more
surrogates per fraction hod tow or high surrogate recoveries. Semivolatite detection limits
for norvdetect compounds were quaified as estimated with a "UJ" qualifier based on
tow surrogate recoveries for two or more surrogates per fraction.

3.7 Matrix Spike/ Matrix Spike Dupflcafe

Although some project MS/MSD percent recoveries and percent relative percent
differences (RPDs) were not within specified quaity control Gmits. none of the samples
were quaffied based on MS/MSD percent recoveries or relative percent differences. The
Functional Guidelines state that data should never be qualified based on matrix spike
data atone.
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3.8 Laboratory Control Samples

All of the LCS percent recoveries and relative percent differences (RPDs) were within
specified quality control limits with the following exceptions:

SDG

SDN003

SDN005

SDN007

SDNOIO

SDNO 1 3

SDN014

SDN015

SDN016

SDN018

SDN020

LCS ID

SDN003-38

SDN005-35

SDN007-3

SDNO 10-26

SDN010-3

SDN0 13-3

SDNO 14-26

SDN015-3

SDN016-26

SDNO 18-3

SDN020-2

SDN020-8

COMPOUND

2,4-Dinitrophenol

4-Nitroaniline

4-Chlorophenyl phenyl
ether

4-Nitroaniline

3 and 4 Methylphenol

2-Chloronaphthalene

4- Nitroaniline

2-Chloronaphthalene

4-Nitroaniline

3-Nitroaniline

2,4-Dinitrophenol

3-Nitroaniline

3,3'-Dichlorobenzidine

2,4-Dinitrophenol

1 ,4-Dichlorobenzene

1 ,2,4-Trichlorobenzene

Acenaphthene

Phenol

2-Chlorophenol

1 ,4-Dichlorobenzene

Ninitroso-di-n-
propylamine

1 ,2,4-Trichlorobenzene

LCS
%R

17

112

103

121

120

115

103

100

112

26

18

26

1

17

96

104

112

11

11

11

11

11

CONT.
LIMITS

19-126

32-1 1 1

38-101

32-1 1 1

40-116

42-96

38-101

42-96

32-1 1 1

41-117

19-126

41-117

10-109

19-126

25-93

26-102

39-104

20-108

22-109

25-93

17-110

26-102

ASSOC SAMPLES

S4485553-5RE, 4RE

S448772-12RE

S449 132-1 -14

S449 132-1 -14

S449222-1-10

S449222-1-10

S449222-1-10

S449682-1-11

S449682-1-11

S449733-17

S449757-1-8

S449758-17

S449758-17

S449865-1-12

S450452-1,1DL

S450452-1, 1DL

S450452-1,1DL

S450452-1RE, 1DLRE

S450452-1RE, 1DLRE

S450452-1RE, 1DLRE

S450452-1RE, 1DLRE

S450452-1RE, 1DLRE
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SDG

SDN020

LCSID

SDNCGO-8

COMPOUND

4-Chloro-3-
methyiphenol

Acenophthene

4-NTrtrophenol

2. 4-Dinrtro toluene

Pentochkxophenol

Pyrene

LCS
%R

II

II

12

11

12

11

CONT.
LIMITS

22-124

39-104

13-133

18-125

17-140

36-132

ASSOC SAMPLES

S450452-1RE. 1DLRE

S450452-1RE. 1DLRE

S450452-1RE.1DLRE

S450452-1RE, 1DLRE

S450452-1RE. 1DLRE

S450452-1RE. 1DLRE

Positive results for associated samples and compounds fisted above were qualified as
estimated with a "J" auoffier when the LCS recovery is tow or high recoveries. Detection
Imrts for non-detects were rejected with a "UJ" qualifier when the LCS recovery is tow.

3.9 Internal Standards

Al internal standard area counts were less than a factor of + OR- 50% from the
associated calibration standard with the foflowing exceptions:

SOG

SDN007

SDN010

SDN01I

SAMP1EID

S449 132-3

S449222-8

S449222-8RE

S449283-1

INTEtNAl STANDARD

1 .4-Dichtorobenzene-d4

NophthoJene-d8

Perytene-dl2

1 .4-Dichtorobenzene-d4

r4ophthalene-d8

Acenaphfhatene-d 1 0

Phenanthrene-d 1 0

Chrysene-dl2

Perytene-dl2

Perylene-dl2

RESPONSE

188608

862516

1340725

749414

3089248

1537129

1239243

1659292

2030783

604781

ACCEPTABLE RANGE

225004-900018

953286-3813142

314044-1256176

159236-636944

648708=2594834

280420-1 121678

213852-855406

22132-885568

255850-1023402

146908-587634
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SDG

SDN01 1

SDN016

SAMPLE ID

S449283-1RE

S449758-3

S449758-3RE

INTERNAL STANDARD

Chrysene-dl2

1 ,4-Dichlorobenzene-d4

Naphthalene-d8

Acenaphthalene-d 1 0

1 ,4-Dichlorobenzene-d4

Naphthalene-d8

Acenaphthalene-d 1 0

RESPONSE

715779

94324

360082

207709

85427

34301 1

149297

ACCEPTABLE RANGE

176112-704448

109775-439098

450841-1803366

237985-951940

103645-414578

436849-1747398

194136-776544

For sample S449132-3, two internal standards were out of control limits and low. The
sample was not reanalyzed. The original analysis results were reported as estimated with
a "J" qualifier for detected results and a "UJ" qualifier to denote an estimated detection
limit for non-detected results based on low internal standard recoveries.

For S449222-8 and 8RE the internal standards were high and the results were non-detect
so no qualification was required.

For samples S449283-1 and S449758-3, both the original and reanalyzed results were out
of control limits and the data user should use the original results. The original analysis
results were reported as estimated with a "J" qualifier for detected results and a "UJ"
qualifier to denote an estimated detection limit for non-detected results based on low
internal standard recoveries. The data user should note that the actual concentration of
the volatiles present in the samples might be higher than those reported for positive
results and may be higher than reporting limits for non-detected results.

The internal standard retention times for the selected samples did not vary more than +
or- 30 seconds from the retention time of the associated calibration standard.

3.10 Target Compound Identification

All target compound identifications were acceptable with regard to the supporting
data.
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3.11 Target Compound Quonfffofion

Al target compound quantisations were acceptable with regard to the supporting data.

3.12 Overaff Assessment of Data

Al data vofdation quaffiers app&ed by ECS are included in Appendix A. No significant
problems other than those discussed were encountered during this data validation
process.
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4.0 DATA REVIEW OF ORGANOCHLORINE PESTICIDES AND
POLYCHLORINATED BIPHENYLS

The following samples were analyzed for organochlorine pesticides and PCBs in this data
validation report:

SDG

SDN001
SDN020

LAB SAMPLE
ID
S444433-1
S450-452-1

FIELD SAMPLE
ID
EE-1 1 NAPL
BR-1 (NAPL)

MATRIX

OIL
OIL

DATE
COLLECTED
05/19/04
10/27/04

4.1 Holding Times

The maximum holding time from date of collection to date of extraction for Pesticides
and PCBs in oil samples specified in EPA600/4-81-045 is 30 days. The maximum holding
time from date of extraction to date of analysis for Pesticides and PCBs specified in SW-
846 is 40 days. This holding time was met for the samples covered by this report. None of
the data were qualified based on holding times.

4.2 Initial Calibration

The initial calibrations for organochlorine pesticides and PCBs are summan'zed as follows:

SDG

SDN001

SDN020

GC/ECD
INSTRUMENT ID

SGRECD1

SGRECD2

SGRECD1

SGRECD2

SGIECD1

GC COLUMN

ECD1

ECD2

ECD1

ECD2

ECD1

DATE

05/04/04

05/04/04

06/01/04

06/01/04

11/04/04

TIME

1236

1236

1332

1332

1742
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SOG

SON020

GC/ECD
INSTRUMENT ID

SGIECD2

SGIECD1

SGIECD2

GC COLUMN

ECD2

ECD1

ECD2

DATE

11/04/04

11/14/04

11/14/04

TIME

1742

1325

1325

Al %KSD standards were less than or equal to 20.0 percent. Retention times for all
standards within retention time windows. None of the organochlorine pesticides or PCB
data were qualfied based on initial calibration data

4.3 Continuing Caibration

The organochlorine pesticides continuing calibrations were summarized as foBows:

SOG

SONOOI

SON020

GC/ECD
INSTtUMENT
ID

SGRECDl

SGRECD2

SGRECDl

SGRECD2

SGRECDl

SGRECD2

SGRECDl

SGRECD2

SGIECD1

SGIECD2

SGIECD1

SGIECD2

SGIECD1

GC
COtUMN

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

DATE

05/05/04

05/05/04

05/27/04

05/27/04

06/09/04

06/09/04

06/09/04

06/09/04

11/16/04

11/16/04

11/16/04

11/16/04

11/16/04

TIME

2345

2345

0320

0320

1153

1153

1652

1652

1645

1645

1703

1703

1852
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SDG

SDN020

GC/ECD
INSTRUMENT
ID

SGIECD2

SGIECD1

SGIECD2

GC
COLUMN

ECD2

ECD1

ECD2

DATE

11/16/04

11/16/04

11/16/04

TIME

1852

1929

1929

All organochlorine pesticides %D for compounds were less than or equal to 25 percent
with the following exceptions:

SDG

SDN001

GC/ECD
INST. ID
SDG001

DATE

06/09/04

TIME

1153

ASSOC. SAMPLES

S-444433-1

STANDARD

Endrin ketone

%D

27

The pesticides listed above were qualified as estimated with a "J" qualifier for positive
results and a "UJ" qualifier for non-detects.

Retention times were within retention time windows.

4.4 Blanks

The following method blanks were associated with the organochlorine pesticide and
PCB analyses in this report:

SDG

SDN001

SDN020

BLANK ID

SDN001-1

SDN020-2

GC/ECD
INSTRUMENT
ID

SGRECD1

SGIECD1

DATE
ANALYZED

05/27/04

11/10/04

None of the organochlorine pesticide or PCB compounds were detected above the
method detection limit in any of these blanks.
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4.5 Surrogates

AI organochlorine pesticide and PCB surrogate percent recoveries (%R) were within the
specified advisory quality control Bmits with the following exceptions:

SOG

SDN001

SAMPLE ID

S444433-lDL(DF5)

S444433-lDL(DF5)

SURROGATE

Decachlorobiphenyl

Decachlorobiphenyl

%R

1850

1550

CONTROL
LIMITS %R

30-150

30-150

Due to the extremely high surrogate recoveries on the DF5 analysis of the sample listed
above, these results were rejected and the data user is directed to use the DF 50 results
for the PCB results.

4.6 Matrix Spike/ Matrix Spike Duplicate

A project MS/MSD was not analyzed with these SDGs.

4.7 Laboratory Control Samples

A pesticide LCS was not analyzed with this SDG. All of the PCB LCS percent recoveries
and relative percent differences (RPDs) were within specified quality control limits. None
of the samples were quafified based on LCS data.

4.8 Compound Identification

AI compound identifications were acceptable with regard to the supporting data.
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4.9 Compound Quantitation

All compound identifications were acceptable with regard to the supporting data.
However, the data user should note that for the following pesticide/PCB results, the
relative percent difference between the two column results was greater than 40 percent
and the reported result may be biased high or low:

SDG

SDN001

SDN020

SAMPLE ID

S444433-1 (DF5)

S-444433-1 DL
(DF50)

S450452-1

COMPOUND

4,4'-DDE

4,4'-DDD

Aroclor 1254

alpha-BHC

beta-BHC

Gamma-BHC

Arl260

%D

148

42

53

163

*

*

*

POTENTIAL BIAS OF REPORTED
RESULT

LOW

LOW

LOW

HIGH

HIGH

HIGH

HIGH

*The secondary column did not confirm the presence of this compound

The results listed above were qualified as estimated with a "J" qualifier.

4.10 Overall Assessment of Organic Data

All data validation qualifiers applied by ECS are included in Appendix A. The data
appears acceptable for its intended use based on the review of the quality control items
discussed in this section.
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5.0 DATA REVIEW OF HERBICIDES

The foiowing samples were analyzed for herbicides in this data vaidation report:

SOG

SON001
SON020

LAB SAMPLE
10
S444433-1

S430-X52-!

REID SAMPLE ID

EE-11 NAPL
BR-1 (NAPL]

MATRIX

OIL
OIL

DATE
COLLECTED
05/1 9AM
10/27/04

5.1 Holding Times

The maximum hokfmg time from date of collection to date of extraction for Herbicides in
oi samples specified in EPA600/4-81-Q45 is 30 days. The maximum holding time from date
of extraction to dale of anarysis for Herbicides specified in SW-846 s 40 days. This holding
time was met for the samples covered by this report. None of the data were qualified
based on holding times.

5.2 fnffia/Cafbraffon

The initial colorations for herbicides are summarized as follows:

SOG

SONOOl

SON020

GC/ECD
INSTtUMENTID

SGSECD1

SGSECD1

SGSECD2

SGSECD1

SGSECD2

SGSECDI

GC COLUMN

ECD1

ECD1

ECD2

ECD1

ECD2

ECD1

DATE

05/27/04

10/30/04

10/30/04

11/04/04

11/04/04

1 ?/04/04

TIME

1340

1409

1409

1529

1529

2127
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SDG

SDN020

GC/ECD
INSTRUMENT ID

SGSECD2

GC COLUMN

ECD2

DATE

H/04/04

TIME

2127

All %RSD standards were less than or equal to 20 percent. None of the herbicides data
was qualified based on initial calibration data

5.3 Continuing Calibration

The herbicides continuing calibrations were summarized as follows:

SDG

SDNOOI

SDN020

GC/ECD
INSTRUMENT
ID

SGSECD1

SGSECD2

SGSECD1

SGSECD2

SGSECD1

SGSECD2

SGSECD1

SGSECD2

SGSECD1

SGSECD2

GC
COLUMN

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

ECD1

ECD2

DATE

06/02/04

06/02/04

06/02/04

06/02/04

06/10/04

06/10/04

06/10/04

06/10/04

11/04/04

11/04/04

TIME

1431

1431

2345

2345

1847

1847

2052

2052

2334

2334

All herbicides %D for compounds were less than or equal to 25 percent with the following
exceptions:

SDG

SDNOOI

GC/ECD
INSTR. ID

SGSECD1

DATE

06/10/04

TIME

1847

ASSOC. SAMPLES

S-444331-1

STANDARD

MCPA

%D

26
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The herbicide listed obove were qualified as estimated with a "J" qualifier for positive
results and a "UJ" quafifier for norvdetects.

5.4 Blanks

The folowing method blanks were associated with the herbicides analyses in this report:

soc

SDN001

SDN020

BLANK ID

SDNOOl-l

SDN020-2

GC/ECD
INSTIIUMENT
ID

SGSECDl

SGSECD-1

DATE
ANALYZH)

06/02/04

11/04/04

None of the organochkxine herbicide compounds were detected above the method
detection imrt in any of these blanks.

5.5 Surrogates

Al organochkxine pesticide and PCB surrogate percent recoveries (%R) were within the
specified advisory quoity control limits. None of the organochkxine herbicides were
quaffied based on surrogate data.

5.6 Matrix Spike/ Matrix Spike Duplicate

A project MS/MSO was not analyzed with this SDG.

5.7 Laboratory Control Samples

Al of the LCS percent recoveries and relative percent differences (RPDsJ were within
specified quality control Bmits.
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5.8 Compound Identification

All compound identifications were acceptable with regard to the supporting data.

5.9 Compound Quantitation

All compound quantitations were acceptable with regard to the supporting data.
However, the data user should note that for the following herbicide results, the relative
percent difference between the two column results was greater than 40 percent and
the reported result may be biased high or low:

SDG

SDN020

SAMPLE ID

S450452-1

COMPOUND

2,4-D

Pentachlorophenol

%D

73

1 06

POTENTIAL BIAS OF
REPORTED RESULT

LOW

LOW

The results listed above were qualified as estimated with a "J" qualifier.

5.7 0 Overall Assessment of Data

All data validation qualifiers applied by ECS are included in Appendix A. The data
appears acceptable for its intended use based on the review of the quality control items
discussed in this section.
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6.0 DATA REVIEW OF ICP METALS ANALYSES

The folowing samples were analyzed for ICP metals in this data validation report:

SDG

SON001
SON020

LAB SAMPLE
ID
S444433-I
S450-452-1

RELO SAMPLE ID

ffi-1 1 NAPL
BR-1 (MAPI)

MATRIX

OIL
OIL

DATE
COLLECTED
05/1 9AM
10/27 AM

6.1 Holding Times

The maximum holding time from date of collection to date of analysts for ICP metals in
organic and solid samptes recommended in SW-846 is 6 months. These holding times
were met for the samples in this report. None of the ICP metals data "n this report were
quaffied based on holding times.

6.2 Calbratfon

The folowing distinct instrument cafibrations were performed :

• Initial Cafibration (1C)

• Initial Cafibration Verification(ICV)

• Continuing Caftxation Verification (CCV)

The ICs were performed for every 24-hour period, in which field samples or associated
quafty control samples were analyzed, or each time the instrument was set up which
ever was more frequent. Al ICs were performed with the specified number of levels (A
blank and 1 standard). None of the data were qualified or rejected as unusable due to
the 1C data.
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All ICVs were performed at a single level immediately following the 1C. All analysis results
fell within the 90 to 110 percent recovery control limits. All CCVs were performed at a
single level at a frequency of 10 percent or every two hours whichever was more
frequent. Each analytical run sequence was closed with a CCV and a Continuing
Calibration Blank (CCB). All calibration verifications were within the 90 to 110 percent
recovery control limits. None of the ICP metal data were qualified based on ICV or CCV
data.

6.3 Blanks

All blanks were free of analytes at concentrations above the MDLs with the following
exceptions:

SDG

SDN001

SDN020

BLANK ID

FBI

CCB5

ICB1

CCB1

CCB2

FBI

ANALYTE

Iron

Barium

Iron

Vanadium

Lead

Iron

Silver

Chromium

Lead

Iron

CONC

3.8 mg/kg

0.0011mg/l

0.022 mg/l

0.001 4 mg/l

0.0036 mg/l

0.045 mg/l

0.00 18 mg/l

0.1 2 mg/l

3.3 mg/l

0.45 mg/l

SAMPLES QUALIFIED AS NON-DETECT
FOR THIS ANALYTE

None

None

None

None

None

None

None

None

None

None

None of the data required qualification based on blank data because the associated
concentrations were either greater than 5 times the blank concentration or non-detect.

6.4 ICP Interference Check Sample (ICS)

An LCS consisting of Solution A and Solution AB was analyzed at the beginning and end
of each sample analysis run or a minimum of twice per 8 hour shift, whichever is more
frequent. All ICS results were within 80% to 120% of the true value.
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6.5 laboratory Confrof Sample (LCS)

AJ LCS analyses were within the specified percent recovery (%R) control Emits of 80% to
120%. None of the ICP metal data were qualified based on LCS data.

6.6 Dupflcafe Confrof Sarnpfe

AI dupicate analyses were within the specified control limits. None of the ICP metal data
were quaffied based on dupicate data.

6.7 Spike Sampfe Analysis

Al matrix spice analyses were within 75 to 125 percent recovery. None of the ICP metal
data were quaffied based on spike data.

6.8 fCP Serial Oiufion

An ICP Serial diutkxi analysis was performed on one sample from each sample delivery
group. A field blank was not used as the serial dilution sample. If the sample selected for
serial dution. had an analyte at least a factor of 50 above the Instrument Detection
Limit, the 5 fold serial olution agreed within 10 percent cffference of the original analysis
with the folowirtg exception:

SOG

SON020

SAMPLE 10

S450452-1

ANALYTE

Zinc

%0

23

SAMPLES QUALIFIED AS NON-DETECT
FOR THIS ANALYTE

S450452-1

The result bted above was qualified as estimated with a "J" qualifier based on serial
diution results.
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6.9 Sample Result Verification

All ICP metal results were reported accurately based on a review ot the raw data.

6.70 Overall Assessment of Oaf a

All data validation qualifiers applied by this data review are included in Appendix A.
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7.0 DATA REVIEW OF MERCURY ANALYSES

The following samples were analyzed for mercury by atomic absorption (AA) in this data
vaidation report:

soc

SDNOO)
SDN020

LAB SAMPLE
ID
S444433-1

S450-452-1

HBD SAMPLE ID

S-ll NAPL

BR-l (NAPL)

MATRIX

OIL
OIL

DATE
COLLECTED
05/19/04
10/27/04

7.1 Holding Times

The maximum holding time from date of collection to date of analysts for mercury
recommended in SW-846 is 28 days. This holding time was met for the samples in this
report. None of mercury data in this report were qualified based on holding times.

7.2 Cofbrotion

The following distinct instrument calibrations were performed:

• Initial Calibration (1C)

« Initial Calibration Verificcrtion(ICV)

• Continuing CaRxation Verification (CCV)

The iCs were performed for every 24-hour period, in which field samples or associated
quafty control samples were analyzed, or each time the instrument was set up which
ever was more frequent. Al ICs were performed with the specified number of levels (A
blank and 5 standard). None of the data were qualified or rejected as unusable due to
the 1C data.

Al iCVs were performed at a single level immediately following the 1C. Al analysis results
fel within the 90 to 110 percent recovery control limits.
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All CCVs were performed at a single level at a frequency of 10 percent or every two
hours whichever was more frequent. Each analytical run sequence was closed with a
CCV and a Continuing Calibration Blank (CCB). All calibration verifications were within
the 80 to 120. None of the mercury data were qualified based on ICV or CCV data.

7.3 Blanks

Mercury was not reported in the associated method or field blanks. None of mercury
data were qualified based on blank data.

7.4 Laboratory Control Sample (LCS)

All LCS analyses were within the specified percent recovery (%R) control limits. None of
the mercury data were qualified based on LCS data.

7.5 Duplicate Control Sample

All duplicate analyses were within the specified control limits. None of the mercury data
were qualified based on duplicate data.

7.6 Spike Sample Analysis

All matrix spike analyses were within 75 to 125 percent recovery. None of the mercury
data were qualified based on spike data.

7.7 Furnace Atomic Absorption Quality Control

The precision for all duplicate furnace injections or rerun duplicate injections was within +
or- 20 percent relative standard deviation (%RSD). None of the data was qualified or
rejected as unusable due to the furnace atomic absorption QC.
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7.8 Sample Result Verification

Al merely results were reported accurately based on a review of the raw data.

7.9 Overaf Assessment of Dcrfa

Al data validation quoffiers applied by this data review are included in Appendix A.
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8.0 DATA REVIEW OF WET CHEMISTRY PARAMETERS

The following samples were analyzed for total organic carbon in this data validation
report:

SDG

SDN002

SDN003

SDN004

LAB SAMPLE
ID
S448518-1
S448518-2
S448518-3
S448518-4
S448518-5
S448518-6
S448518-7
S448518-8
S448518-9
S448518-10
S448518-11
S448518-12
S448518-13
S448518-14
S448518-15
S448553-1
S448553-2
S448553-3
S448553-4
S448553-5
S448553-6
S448553-7
S448553-8
S448553-9
S448553-10
S448553-1 1
S448553-12
S448553-13
S448553-14
S448553-15
S448640-1
S448640-2
S448640-3

FIELD SAMPLE ID

A 1-03 8.5- 11
Al-03 11-13.5
A 1-03 22.5-25
Al-03 32.5-35
A 1-03 47.5-50
Al-03 57.5-60
A 1-03 60-62.5
A I -03 72.5-75
A1-0372.5-75D
A 1-03 82.5-85
A 1-03 92.5-95
Al-03 102.5-105
Al-03 18-20
Al-03 50-52.5
A 1-03 75-77.5
Al -02 7.5-10
Al -02 12.5-1 5
Al -02 22.5-25
Al -02 32.5-35
A 1-02 47.5-50
Al -02 50-52.5
A 1-02 62.5-65
Al -02 75-77.5
A 1-02 75-77.5 DUP
A 1-02 82.5-85
Al -02 82.5-85 DUP
Al -02 90-92.5
Al -02 105-1 07
Al -02 20-22.5
A 1-02 70-72.5
Al -16 5-7.5
Al -16 17.5-20
Al -16 27.5-30

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/10/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/11/04
09/12/04
09/12/04
09/12/04
09/12/04
09/12/04
09/12/04
09/11/04
09/11/04
09/13/04
09/13/04
09/13/04
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SDG LAB SAMPLE
ID

SDN004 S448640-4
S448640-5
S448640-6
S448640-7
S448640-8
S448640-9
S44864O-10
S448640-11
S44864O-12
S448640-13
S448640-U
5448640-15
S448640-16

SON005 S448772-1
S448772-2
S448772-3
S448772-4
S448772-5
S448772-6
S448772-7
S448772-8
S448772-9
S448772-10
S448772-11
S448772-12
S448772-13
S448772-14
3448772-] 5
S448772-16

SDN006 S449066-1
S449066-2
S449066-3
3449066-4
3449066-S
3449066-6
3449066-7
3449066-8
3449066-9
S449066-10
S449066-11
S449066-12
S449066-I3
S449066-M

SOC07 S449132-I
S449 132-2

77279*Vo»ce^ax:f713) 935-0222«ecs«

RBD SAMPLE ID

Al -16 35-37.5
Al-16 42.5-45
Al-1 6 50-52,5
A1-I650-5Z5DUP
Al-1 6 60-62-5
AM 6 60-62.5 DUP
Al-16 75-77.5
Al-16 87.5-90
Al-16 92.5-95
Al-16 105-107.5
Al-16 7.5-10
Al-!6 70-72.5
Al-1 6 102 -̂105
Al- 1 5-7.5
Al- 1 10-12-5
Al- 20-22.5
Al- 30-32-5
Al- 40-42^
Al- 40-42.5 DUP
Al- 57.5-60
Al- 62.5-65
Al- 72.5-75
Al- 72-5-75 DUP
Al- 82.545
Al- 92.5-95
Al-l 102.5-105
Al-1 25-27.5
Al-1 60-62.5
Al-1 97.5-100
A 1-08 5.0-7.5
Al-06 10.0-12.5
A 1-0622.5-25.0
A 1-08 30.0-32-5
A 1-08 47.5-50.0
A 1-08 47.5-50.0 DUP
A I -O8 57.5-60.0
A I -08 60.0-62.5
A 1-08 70.0-72.5
Al -08 82.5-85
A 1 -08 90.09-92.5
A 1-08 102-5-105
A I -08 2.5-5.0
A 1-08 80.0-82.5
Al-18 7.5-10
Al-18 7.5-10 DUP

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

dHNn@sbcglolMil.net

DATE
COLLECTED
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/13/04
09/14/04

SOIL 09/14/04
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

09/14/04
09/14/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04
09/15/04

SOIL 09/15/04
SOIL 09/15/04
SOIL 09/15/04
SOIL 09/14/04
SOIL 09/15/04
SOIL 09/15/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/22/04
SOIL 09/24/04
SOIL 09/24/04
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SDG

SDN007

SDN008

SDN009

LAB SAMPLE
ID
S449132-3
S449132-4
S449 132-5
S449 132-6
S449 132-7
S449 132-8
S449 132-9
S449 132-10
S449132-11
S449132-12
S449132-13
S449132-14
S449132-15
S449132-16
S449132-17
S449161-1
S449161-2
S449161-3
S449161-4
S449161-5
S449161-6
S449161-7
S449161-8
S449161-9
S449161-10
S449161-11
S449161-12
S449161-13
S449161-14
S449161-15
S449161-16
S449 183-1
S449 183-2
S449 183-3
S449 183-4
S449 183-5
S449 183-6
S449 183-7
S449 183-8
S449 183-9
S449183-10
S449 183-11
S449183-12
S449183-13
S449183-14

FIELD SAMPLE ID

Al-18 12.5-15
A 1-1 8 27.5-30
Al-18 32.5-35
Al-18 40-42.5
Al-18 52.5-55
Al-18 67.5-70
A 1-1 8 72.5-75
Al-18 85-87.5
Al -18 85-87.5 DUP
Al-18 95-97.5
Al-18 105-1 07
Al-18 110-1 12
Al-18 10-12.5
Al-18 50-52.5
Al-18 102-1 05
A 1-07 (0-2.5)
A 1-07 (10.0- 12.5)
A 1-07 (35.0-37.6)
A 1-07 (35.0-37.5 DUP)
A 1-07 (47.5-50.0)
A 1-07 (52.5-55.0)
A 1-07 (67.5-70.0)
A 1-07 (75.0-77.5)
A 1-07 (87.5-90.0)
Al -07 (97.5-1 00.0)
A 1-07 (100.0- 102.5)
Al-07 (110.0-1 11.0)
A 1-07 (20.0-22.5)
A 1-07 (12.5- 15.0)
A 1-07 (50.0-52.5)
A 1-07 (62.5-65.0)
A 1-04 (7.5- 10.0)
Al -04 (7.5-1 0.0) DUP
A 1-04 (12.5- 15.0)
A 1-04 (20-22.5)
A 1-04 (35.0-37.5)
A 1-04 (40.0-42.5)
A 1-04 (57.5-60.0)
A 1-04 (67.5-70.0)
A 1-04 (70.0-72.5)
A 1-04 (80.0-82.5)
A 1-04 (92.5-95.0)
A 1-04 (105.0- 107.5)
Al -04 (22.5-25.0)
A 1-04 (52.5-65.0)

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/24/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
09/25/04
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SDG IAB SAMPLE
ID

SDN090 5449183-15
SDN010 S449222-1

S449222-2
S449222-3
5449222-4
S449222-5
S449222-6
5449222-7
S449222-8
5449222-9
S449222-10
S449222-11
S449222-12
5449222-13
5449222-14
5449222-15
S449222-16

SON01 1 5449283-1
5449283-2
5449283-3
5449283-4
5449283-5
3449283-6
S449283-7
5449283-8
5449283-9
5449283-10
S449283-U
S449283-12
5449283-13
S449283-14
S449283-15
S449283-16
S449386-1
5449386-2
5449386-3
544938<M

SDN012 5449560-i
5449560-2
5449560-3
5449560-4
5449560-5
5449560-6
S449560-7
5449560-8

77279«Voic«/Fax:(713) 935-02224ecschefn@sbcgtobal.net

BELDSAMPIEID

A 1 -04(82.5-85.0)
Al-1 0(5.0-7.5)
Al-1 0(20.0-22-5)
Al- 10 (20.0-22.5) DUP
Al -10 (35.0-37.5)
Al-1 0(40.0-42.5)
Al-10 (40.0-42.5) DUP
AMOI57.5HSO.O)
Al-1 0(65.0-67.5)
Al-10 (75.0-77.5)
Al-10 (75.0-77.5) DUP
A 1-1 0180.0-82,5)
Al-10 (90.0-92,5)
Al-10 (105.0-107.5]
Ai-IO (25.0-27.5)
Al-10 (47.5-50.0)
Al-10 (82.5-85.0)
Al -09 (5.0-7.5]
A 1-09 117,5-20.0)
Al-09 125.0-27.5)
A 1-09 (25.0-27.5) DUP
Al-09 (32.5-35.0]
Al-09 142.5-45.0)
Al-09 ,'57.5-60.0)
Al-09 165.0-67.5)
Al-09 165.0̂ 7.5) DUP
Al-09 177.5-80.0)
Al-09 182.5-85.0)
Al-09f92.5-95.OI
A 1-09 1105.0- 107.5)
A 1 -09 { 12 -̂ 15.0)
Al-09 (35.0-37.5)
Al-09 (723-75.0)
Al-1 7 5.0-7.5
Al-1 7 173-20.0
Al-1 7 22-5-25.0
A1-171Z5-15.0
Al-12 7.5-10
Al-12 123-15
Al-12 22.5-25
A 1-1 2 37.5-40
Al-1 2 373-40 DUP
Al-12 47.5-50
Al-12 523-55
Al-12 623-65

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COUECTED
09/25/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/27/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/29/04
09/30/04
09/30/04
09/30/04
09/30/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
IO/05AM

SOIL 10/05/04
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SDG

SDN012

SDN013

SDN014

SDN015

LAB SAMPLE
ID
S449560-9
S449560-10
S449560-1 1
S449560-12
S449560-13
S449560-14
S449560-15
S449682-I
S449682-2
S449682-3
S449682-4
S449682-5
S449682-6
S449682-7
S449682-8
S449682-9
S449682-10
S449682-1 1
S449682-12
S449682-13
S449682-14
S449682-15
S449682-1 6
S449733-1
S449733-2
S449733-3
S449733-4
S449733-5
S449733-6
S449733-7
S449733-8
S449733-9
S449733-10
S449733-1 1
S449733-12
S449733-13
S449733-14
S449733-15
S449733-16
S449757-1
S449757-2
S449757-3
S449757-4
S449757-5
S449757-6

FIELD SAMPLE ID

Al -12 72.5-75
Al -12 80-82.5
Al -12 97.5-1 00
Al-12 110-1 12
Al -12 17.5-20
Al-12 55-57.5
Al-12 88.5-90
A 1-6 (2.5-5.0)
Al -6 (15.0-1 7.5)
Al -6 (27.5-30.0)
A 1-6 (30.0-32.5)
A 1-6 (40.0-42.5)
A 1-6 (40.0-42.5) DUP
Al -6 (67.5-70.0)
Al -6 (70.0-72.5)
A 1-6 (85.0-87.5)
Al -6 (97.5-1 00.0)
Al -6 (97.5-1 00.0) DUP
Al-6 (105.0-107.5)
Al -6 (50.0-52.5)
Al-6 (35.0-37.5)
A 1-6 (75.0-77.5)
Al-6 (100.0-102.5)
Al- (0.0-2.5)
Al- (25.0-27.5)
Al- (35.0-37.5)
Al- (40.0-42.5)
Al- (40.0-42.5) DUP
Al- (50.0-52.5)
Al- (67.5-70.0)
Al- (72.5-75.0)
Al- (82.5-85.0)
Al- (82.5-85.0) DUP
Al- (97.5-100.0)
Al- (105.0-107.5)
Al- (12.5-15.0)
Al- (20.0-22.5)
Al- (57.5-60.0)
Al-1 (90.0-92.5)
Al-1312-4)
Al-13 (11-13.5)
Al-13 (19-21.5)
A 1-1 3 (36-38.5)
A1-13(36-38.5)DUP
Al-1 3 (64-66.5

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/05/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/06/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/07/04
10/09/04
10/09/04
10/09/04
10/10/04
10/10/04
10/10/04
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SDG

SON015

SDN016

LAB SAMM1
10
S449757-7
S449757-8
S449757-9
$449757- 1 0
S449757-] I
$449758-1
S449758-2
S449758-3
S449758-4
S449758-5
$449758-6

HELD SAMPLE ID

Al -1 3 (76.5-79)
A1-13H06-108.5)
Al -1 3 (26-28.5)
AM3I59-61.5)
A I -13 (74-76.5)
Al-5 (0-2.5)
Al-5 (12.5-15)
A 1-5 (25-27.5)
Al-5 (30-32,5)

(MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

Al-5 (40-42J] SOIL
A 1-5 (50-52.5) SOIL

S449758-7 Al-5 (65-67.5) SOIL
$449758-8 Al-5 f77.5-80) SOIL

DATE
COLLECTED
10/10/04
10/10/04
10/10/04
10/10/04
10/10/04
10 AM/04
10/08/04
10/08 AM
10 A»/04
10 AM/04
10/08 AM
10AM AM
10 AM AM

S449758-9
S449758-10
S449758-1 1
$449758-12
S449758-13
S449758-U
S449758-15
$449758-16

SON017 $449807-1
$449807-2
$449807-3
$449807-4
$449807-5
$449807-6
$449807-7
$449807-8
$449807-9
$449807-10
$449807-1 1
$449807-12
$44980713
$449807-14

$449807-15
$449807-16
$449807-17

SDNOI8 $44865-1
$44865-2
$44865-3
$44865-4
544365-5
$44865-6

Al-5 (85-85.7)
Al-5 (95-97.5)
A 1-5 (105- 107.5)
Al-5 (50-52.5) DUP
Al-5 (85-87.5) DUP
Al-5 (10-12.5)
Al-5 (37.5-40)
Al-5 [72.5-751
A 1-1 4 (2.5-5.0)
Al-14 (12.5-15.0)
Al -14 (25-27.5)
Al-14 (37.5-40)
Al-14 (45-47.5]

Al-14 (57.5-60.0)
Al-14 (60-62 )̂
A 1-1 4 (72,5-75.5)
Al-14 (85-87.5)
Al-14 (92,5-95.0)
Al-14 (102 -̂105.0)
Al-14 (11Z5-1 15.0)
Al-14 (37.5-40) DUP
Al-14 (102,5-105.0)
DUP
Al-14 (20-22.5)
Al-14 (47.5-50.0)
Al-14 (62 -̂65)
Al -15 (7.5-10)
Al-15 (15-17.5)
Al -15 (25-27.5)
Al-15 (32.5-35)
A !-! 502.5-35; DUP
Al-15 (45-47.5)

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

10 AM AM
10 AM AM
10 AM AM
10 AM/04
10AM AM
10 AM/04
10 AM AM
10AM AM
10/11/04
10/11/04
10/1 1AM
JO/HAM
10/11/04
10/1 1AM
10/1 1AM
10/11/04
10/11/04
10/1 1AM
10/11/04
10/1 1AM
10/1 1AM
10/1 1AM

10/1 1AM
10/11/04
10/1 1AM
10/13AM
10/1 SAM
10/13/04
10/13/04
?0/?3/M
10/13AM
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SDG

SDN018

LAB SAMPLE
ID
S44865-7
S44865-8
S44865-9
S44865-10
S44865-1 1
S44865-12
S44865-13
S44865-14
S44865-15

FIELD SAMPLE ID

A I -1 5 (50-52.5)
Al -1 5 (60-62.5)
Al -15 (77.5-80)
Al -15 (85-87.5)
Al -15 (90-92.5)
Al -15 (105-1 07.5)
Al-15 (12.5-15)
Al -15 (42.5-45)
Al-15 (75-77.5)

MATRIX

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE
COLLECTED
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04
10/13/04

8.1 Holding Times

The maximum holding time from date of collection to date of analysis for total organic
carbon (TOC) recommended in SW-846 is 28 days. None of total organic carbon data
were qualified based on holding times.

8.2 Blanks

Total organic carbon was not reported in the associated method or field blanks. None of
TOC data were qualified based on blank data.

8.3 Laboratory Control Sample (LCS)

All LCS analyses were within the specified percent recovery (%R) control limits. None of
the TOC data were qualified based on LCS data.

8.4 Duplicate Control Sample

All duplicate analyses were within the specified control limits. None of the TOC data
were qualified based on duplicate data.
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8.5 Spike Sample Analysis

Al matrix spike analyses were within 75 to 125 percent recovery. None of the TOC data
were quaified based on spike data.

8.6 Overaf Assessment of Data

Al data validation qualifiers appfied by this data review are included in Appendix A.
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9.0 DATA REVIEW OF POLYCHLORINATED DIBENZO-P-DIOXINS
(PCDD) AND POLYCHLORINATED DIBENZOFURANS (PCDF)

The following samples were analyzed for PCDD and PCDF in this data validation report:

SDG

SDNOOl
SDN020

LAB SAMPLE
ID
S444433-1
S450-452-1

FIELD SAMPLE ID

EE-J 1 NAPL
BR-1 (NAPL)

MATRIX

OIL
OIL

DATE
COLLECTED
05/19/04
10/27/04

9.7 Holding Times

The maximum holding time from date of collection to date of extraction for PCDD and
PCDFs in organic and solid samples recommended in SW-846 is 30 days. The maximum
holding time from date of extraction to date of analysis for PCDD and PCDF
recommended in SW-846 is 45 days. These holding times were met for the samples in this
report. None of the PCDD and PCDF data was qualified based on holding times.

9.2 Initial Calibration

The following initial calibrations were performed on the GC/MS instruments used for
PCDD and PCDF analysis:

SDG

SDNOOl

SDN020

GC/MS
INSTRUMENT ID

IDB

2DB

DATE

05/20/04

11/18/04

TIME

0956

1759

The results of the data validation procedure for the initial calibrations are summarized as
follows.
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GC/MS Instrument 10IDB - 05/20/04 - 0956

Eoch GC/MS employed for samples or associated quality control samples was calibrated
"mdependentty at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al signal to nose ratios were greater than or equal to 25:1. None of the data were
quoffied as estimated or rejected as unusable due to signal to noise ratio for this initial
cofbration.

Al percent relative standard deviations (%RSD) were less than or equal to 15 percent.
None of the data were qualified as estimated or rejected as unusable due to percent
relative standard deviations for this initial calibration.

GC/MS Instrument ID 201 -11/18/04 -1759

Eoch GC/MS employed for samples or associated quality control samples was calibrated
independently at five concentration levels. Each calibration standard contained all test
compounds, surrogates, and internal standards.

Al signal to noise ratios were greater than or equal to 25:1. None of the data were
quoffied as estimated or rejected as unusable due to signal to noise ratio for this initial
cofbration.

Al percent relative standard deviations (%RSD) were less than or equal to 15 percent.
None of the data were quafified as estimated or rejected as unusable due to percent
relative standard deviations for this initial calibration.

9.3 Continuing Cafbration

Each GC/MS employed for samples or associated quality control samples was calibrated
for each 12-hour shift in which samples or associated quality control samples were
analyzed. Each cafibration standard was performed at one concentration level with a
standard that contained of test compounds, surrogates and internal standards.
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The following continuing calibration were performed on the GC/MS instruments used for
PCDD and PCDF analysis:

SDG

SDN001

GC/MS
INSTRUMENT ID

IDB

DATE

06/10/04

TIME

1628

ASSOCIATED SAMPLES

All samples in this SDG

The results of the data validation procedure for the continuing calibration (s) were
summarized as follows.

GC/MS Instrument ID IDB - 06/10/04 -1628

All relative response factors (RRFs) were greater than or equal to 0.05. None of the data
were qualified as estimated or rejected as unusable due to the relative response factors
for this continuing calibration.

All percent differences (%D) for reported compounds were less than or equal to 30
percent. None of the data were qualified as estimated or rejected as unusable due to
the %D for this continuing calibration.

9.4 Blanks

The following method blanks were associated with the PCDD and PCDF analyses:

SDG

SDN001
SDN020

BLANK ID

GHOKE1AA
G4K030200

GC/MS
INSTRUMENT ID

IDB
2DB

DATE

06/10/04
11/19/04

None of the PCDD and PCDF compounds were detected in any of these blanks. None of
the data were qualified based on blanks.

133



ECS Environmental Chemistry Services
PO Box 79782 Houston, TX 77279«Vofce/Fax:(713) 9354222 •ecschmiesbcglobal.net

9.5 Surrogate Samples

Al surrogate percent recoveries (%R) were within the specified quafity control fimits.
of the data were qualified based on surrogate recoveries.

9.6 Matrix Spike/ Matrix Spike Duplicate

The MS/MSO percent recoveries and relative percent differences (RPDs) were within
specified quafity control imrts. None of the data were qualfied based on MS/MSD
percent recoveries or relative percent cfifferences.

9.7 Infernal Standards

Al internal standard area counts were less than a factor of + OR- 40% from the
associated calibration standard. The internal standard retention times for the selected
samples did not vary more than + or- 30 seconds from the retention time of the
associated caftxation standard. None of the data were quoffied based on internal
standards.

9.8 Target Compound Identification

Al target compound identifications were acceptable with regard to the supporting
data.

9.9 Target Compound QuonfJtotfon

Al target compound quantitations were acceptable with regard to the supporting data.
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9. 1 0 Overall Assessment of Dcrfcr

The PCDD/PCDF data are usable without qualification based on this data review.
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